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ABSTRACT

Despite the renewed interest in transit fare prepayment plans over the past

10 years , few transit managers have a clear idea of how much it costs to operate

and maintain a fare prepayment program. This report provides transit managers

with the specific tools and resources needed to estimate the operating costs of

existing programs and to forecast the expenses that will be incurred in programs

that are being planned. The tools presented in this report are in the form of

parametric equations using standardized costs. A review of the general findings

in this report is also presented in a separate executive summary document.

Following a presentation of the approach to cost modeling used in this

study, the authors describe in detail the costs of the 12 principal program

functions. Parametric cost equations are developed and planning information is

provided for each program function. Major cost comparisons and guidelines are

presented in the last two chapters of this report.

This report shows that large fare prepayment programs incur a higher unit

cost than. small programs primarily because large transit companies spend signi-

ficantly more money on advertising and on sales commissions to public outlets.

The operating costs per prepaid plan sold range from $0.lU in small fare prepay-

ment programs to $1.02 in very large programs. The average unit cost for all

11 fare prepayment programs analyzed in this study is $0.63* On a per trip

basis, fare prepayment operating costs vary from one to five cents. The average

cost per prepaid trip for all 11 programs is 2.2 cents.
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1

STUDY OBJECTIVES AND BACKGROUND

INTRODUCTION

A renewed interest in transit fare prepayment methods began about ten

years ago when many transit companies in acute financial positions were being

acquired by local governments and other public entities. Fare prepayment pro-

grams were viewed by many as a marketing tool that could reverse the downward

trend in transit ridership and at the same time improve the public transit

operator's image in the community. The renewed interest in passes and permits

was strengthened by the need to comply with the off-peak reduced- fares policy

for elderly and handicapped riders mandated in the Urban Mass Transportation

Act of I96H, as amended. In addition, many transit managers across the country

viewed fare prepayment as a convenient alternative to cash payment as transit

systems began adopting exact-fare policies.

Despite the renewed interest. in fare prepayment, few transit managers have

a clear idea of how much it costs to operate and maintain a fare prepayment

program. Some costs, such as printing and sales commission charges, are well

known because invoices are frequently received. There are, however, other costs

which have seldom been quantified when estimating the full cost of operating a

fare prepayment progreon. These costs include the cost of storing fare prepay-

ment plans, the cost of accounting for sales, and the cost of delivering fare

prepayment plans to sales outlets.
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There are also many program trade-offs a transit manager can make which

will affect cost. Staff distribution of monthly passes to suburban sales out-

lets, for example, can be replaced by courier service or certified mail delivery

if sales volumes are low. This could result in a measurable cost savings

without affecting the quality or security of the program. Understanding how

individual program functions affect costs could help many transit companies

improve the cost-effectiveness of their fare prepayment programs.

This report has been prepared to provide transit managers with the specific

tools and resources needed to calculate the costs of operating a fare prepayment

program. Because of the manner in which the cost equations are formulated, man-

agers in almost any transit company can use this report for estimating their

own program costs. In addition, this report presents a description of the

factors that affect the costs in over 20 different functional areas that are

common to most programs. It is only by first understanding the factors that

influence program costs that one will be able to design a program that meets

the needs of riders at minimum cost to the transit company.

STUDY OBJECTIVES

There are two principal objectives for preparing this report. The first

objective is to provide transit managers and analysts with the specific tools

and resources needed to estimate the operating cost of existing programs and to

forecast the expenses that will be incurred in programs that are being planned.

A series of easy-to-use parametric cost equations have been developed in over

20 different functional areas. Presented in Chapters 3 and U, these equations

can be used for computing monthly operating costs. Any transit company can use

these equations by simply selecting values for the parameters that are appro-

priate in that setting. Standardized values and costs are also available for

many of the parameters.

By presenting detailed information on the cost behavior of separate func-

tional activities, this report also attempts to improve our understanding of

how these costs are incurred. Each of the parametric cost equations developed

in Chapters 3 and U, describes the relationship between program characteristics

and costs. Trade-offs can then be made among alternative program activities in

order to minimize operating cost. For example, there are alternatives to having

transit personnel deliver fare prepayment plans to sales outlets. Using a

-2-
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courier delivery service will in some instances cost less if distances between

outlets are far. These and other trade-offs can only be made if sufficient

information is available to describe what factors affect costs. A detailed dis-

cussion of the major program trade-offs that can be made to minimize operating

cost is presented in Chapter 5*

Althotigh the parametric cost equations in this report do include one-time,

capital costs as well as recurrent operating costs, there are some progreun costs

that are not discussed. Initial short-term planning, start-up, and other pro-

gram development costs, for example, are not considered. Instead, the report

focuses on examining the costs of fully operational programs. In addition, the

report does not include a discussion of the costs associated with lost revenue

due to improper pricing.

Finally, this report is prepared only to provide detailed assistance in

estimating program operating costs. The report does not attempt to quantify the

benefits associated with the operation of fare prepayment programs. Obviously,

one Eoist be able to measure the benefits as well as the costs of fare prepayment

programs in order to evaluate their value to a transit company and the community

in which it serves.

TRANSIT FARE PREPAYMENT PLANS

Transit fare prepayment has been broadly defined as any method of fare

payment other than cash at the time a trip is taken. Thus, fare prepayment

involves purchasing evidence that can later be verified as substitutes for cash

in payment for transit rides. Fare prepayment plans vary primarily according to

boarding procedure and period of validity.

Fare prepayment plans have diverse features and options as shown in Table

1-1. Two general groups of fare prepayment plans exist:

• Trip-limited plans specify the quantity of trips that can be taken and
are generally valid for an unlimited period of time. The price per trip
is explicitly known. Tokens, tickets, and punch cards are examples of
fare prepayment plans that fall into this category.

• Time-limited plans specify the time period during which trips may be
taken. Since generally there is no limit on the quantity of trips
that can be taken, the discount level is implicitly known; that is,

the average price per trip depends on the frequency of transit usage.
Passes and permits fall into this category.

-3-
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Within these broad groups, plan variations reflect different physical

formats and functions. For example, tokens and tickets do not carry expiration

dates, are dropped into the fare box, and are amenable to zone- fare systems.

The validation of punch cards requires holes to be punched by the driver, an

operation that increases dwell time and thereby operating costs.

Permits must be displayed at the time of boarding and allow travel at re-

duced fares until the permit expires. Passes must also be displayed on boarding

and afford the user the convenience of not carrying cash to make a trip. After

an initial fixed charge for the pass, the rider may take an unlimited number of

trips at no additional charge per trip. That is, passes encourge transit riding

until the pass purchaser is satiated. Although passes specific to zones can be

desiged for use in conjunction with zone- fare systems, permits are usually pre-

ferred because they enable differential zone fares to be charged more easily.

As shown in Table 1-1, there are numerous features of fare prepayment plans

aside from form and boarding procedure. Designing fare prepayment plans essen-

tially involves deterraing the proper combination of features, including the

restrictions on usage, pricing policy, and method of sales distribution. How-

ever, the one feature that stands out because of its major cost implications is

method of sales distribution. A discussion of alternative sales distribution

methods is presented below.

FARE PREPAYMENT SALES DISTRIBUTION OPTIONS

Transit fare prepayment plans can be sold to the public in several ways

varying from sales on board a transit vehicle to over-the-counter sales at

transit-operated, public, and private outlets. New methods of sales distribu-

tion have recently emerged, such as direct mail order and telephone order;

however, few transit companies employ these sales methods today. In the near

future, new exotic methods of sales distribution may be used by transit com-

panies, such as automatic transfer payments and vending machine sales. These

methods, as well as traditional sales distribution methods, are currently being

tested and evaluated in the Federally-sponsored demonstration project designed

by Ecosometrics, Inc. for the Sacramento Regional Transit.-^ The principal

sales distribution methods available to transit operators are discussed below.

^See Patrick D. Mayworm, Armando M. Lago, and Beth F. Beach. A Comprehensive
Demonstration of Distribution Systems for Transit Fare Prepa^-ment : The Sacra-

mento Regional Transit Project . Prepared for the Office of Service and Methods

Demonstrations, Urban Mass Transportation Administration. Ecosometrics, Inc.,

Bethesda, Maryland, February 11, 198l»
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On-Board Pass Sales

On-board sales of pass plans is used in several transit systems that offer

day or weekend passes. Specifically, the rider deposits the amount of cash equal

to the pass price into the farebox at the time of boarding. A pass is issued

by the driver allowing the pass holder to take an unlimited number of trips

during the period of validity.

Qver-the-Counter Sales

Over-the-counter sales is the most traditional method of sales distribu-

tion. Customers can go to one of several types of sales outlets to purchase a

fare prepayment plan. The major types of sales outlets include:

• transit-operated outlets,
• public and private outlets, and
• employer outlets.

Transit-operated sales outlets can be located at transit offices (called

headquarters in this report) or at outlets located throughout the city. The

latter may be owned by the transit company or rented on a monthly basis. Most

transit systems operate their own outlets because they also permit the transit

company to advertise and provide customer assistance.

Public sales outlets include banks, department stores, and other retailers,

and are accessible to anyone interested in purchasing fare prepayment plans.

Private sales outlets, however, sell only to their own clientele. Private

sales outlets are usually located in government buildings and at the offices of

social service agencies. The key distinction between public /private outlets

and transit-operated outlets is that the former do not employ transit company

personnel. However, very often public and private outlets will attempt to

cover their marginal cost by charging the transit company a commission on sales

revenues.

Finally, a rapidly expanding option for sales distribution involves selling

fare prepayment plans to workers at their place of employment. This may be an

over-the-counter cash transaction or the fare prepayment plans (usually passes)

may be purchased through payroll deduction. For analytical purposes, there is

little distinction between the cost of supplying employers with fare prepay-

ment plans for sales to employees and the cost of sales distribution through

other private and public outlets. Consequently, employer outlets are included

in the category of public/private outlets in this report.

-6-



Direct Mail and Telephone Order Programs

Fare prepayment plans in some transit companies may be ordered through the

mil. Payment for these transactions may be by check or by credit card. Fol-

lowing receipt of mail orders and verification of all credit card purchases,

the fare agent will then mail back the item(s) requested.

Telephone order programs allow the customer to order and purchase a fare

prepayment plan directly over the telephone using a major credit card. The

customer will provide the agent with his/her credit card number and its date of

expiration, name, address, and telephone number. Once the agent has verified

the credit card account, the item(s) requested are then mailed to the customer.

Bank Transfer Payments

Automatic telephone payment (ATP) and pre-authorized funds transfer are

two methods available to many bank customers to pay their personal bills through

their financial institutions. Using ATP, individuals can pay their bills over

the telephone. With a pre-authorized automatic bill paying service, individuals

permit companies to debit their account for the balance due.

Both systems can be used by transit companies for placing orders. In

general, once an individual's account has been debited and the appropriate funds

transferred to the transit company's account, the transit company can then mail

the customer the item(s) requested. Since these new methods have not be applied,

they are not discussed in this report. They are, however, the subject of the

demonstration project in Sacramento mentioned earlier.

Vending Machines

Fare prepayment plans can be purchased off the vehicle in vending machines

located at transit centers and at major sales outlets. Except for the sophisti-

cated machines used to dispense tickets and passes for rapid rail and commuter

rail services, vending machines have not been used for the sales distribution of

plans for bus use. For this reason, vending machine costs are not discussed in

this report.

-T-



CASE SITES AND SITE SELECTION

Data on fare prepayTnent costs are not readily available from official

accounting reports and management systems. Costing the activities inherent in

the operation of fare prepayment programs requires a level of disaggregation

of cost data not available in most accounting systems. For this reason, the

authors decided to rely on interviews with several transit companies and on the

reports of on-going demonstrations of fare prepayment for the necessary cost

data. These demonstrations are supported by grants from the Office of Service

and Methods Demonstrations (SMD) of the Urban Mass Transportation Administration

(UMTA).

At the outset, it is important to note the limitation in study scope. In

order to stay within the survey clearance guidelines specified by the Federal

Government's Office of Management and Budget (OMB) , only nine transit companies

could be interviewed. To increase slightly the sample size, two case studies

were selected from the UMTA/SMD demonstration program (Tucson and Sacrsuaento)

to supplement the data obtained from interviews with nine transit companies.

Consequently, data from a total of 11 transit companies were used in the cost

analysis presented in this report. Table 1-2 presents some general character-

istics of the systems selected.

The transit companies chosen as case sites for this study were selected

based on the following five criteria:

First : The transit companies selected sho\ild provide a good representation
of fare prepayment plans (including passes, permits, tickets, punch
cards, and tokens).

Second: The transit conrpanies selected should provide a good representation
of alternative distribution systems (including on-board sales,

transit-operated, public /private, and employer outlets, and direct
mail and telephone order programs).

Third : The transit companies selected should provide a good representation
of alternative delivery systems (including staff delivery, courier
service, and postal service).

Fourth : The transit companies selected should include a wide range of

system sizes and fare prepayment program sizes, and represent dif-

ferent regions of the country.

Fifth : The transit companies selected should include, to the extent possi-
ble, efficient fare prepayment operations, disregarding those which
appear inefficient on a priori grounds.

-8-



Table 1-2

GENERAL CHARACTERISTICS OF CASE SITES SELECTED

Urbanized
Area

Transit
Company

Urbanized
Area

Population

Population
Rank

Peak Bus
Require-
ments

Los Angeles,
California

Philadelphia,
Pennsylvania

St. Paul/
Minneapolis,
Minnesota

Seattle,
Washington

Cincinnati,
Ohio

Portland,
Oregon

Norfolk,
Virginia

Sacramento,
California

Richmond,
Virginia

Wilmington

,

Delaware

Tucson,
Arizona

Southern California Rapid 8,351,266 2
Transit District (SCRTD)

Southeastern Pennsylvania U,021,066 k

Transporation Authority
(SEPTA)

Metropolitan Transit l,T0U,i+23 12

Commission (MTC) •

Municipality of Metro- 1,238,10? IT

politan Seattle (METRO)

Queen City Metro 1,110,51^ 21

Tri-County Metropolitan 82^,926 28

Transportation District of
Oregon (Tri-Met)

Tidewater Regional Transit 668,259 37

Sacramento Regional Transit 633,732 39
District (RT)

Greater Richmond Transit Ul6,563 56

Company (GRT)

Delaware Authority for 371,267 6l
Regional Transit (DART)

SunTran 29i+,l8U 72

2,000

l,ll6

868

3h6

hl5

1U5

186

175

90

10 U

Source : UMTA. "A Directory of Regularly Scheduled, Fixed Route, Local Public
Transportation Service in Urbanized Areas Over 50,000 Population."
August 1981.

-9-



A wide range of fare prepayment plans are represented in the 11 case sites

selected. As shown in Table 1-3, IT categories of fare prepayment plans are

included in the study, ranging from annual to day passes, and from U5-trip

ticket books to tickets sold individually. Passes, permits, tickets, punch

cards, and tokens are all represented. Note that nine of the 11 systems offer

monthly passes.

Table 1-3

TRANSIT FARE PREPAYJffiNT PLAINS

REPRESENTED BY CASE SITES

Transit Fare Number of
Prepayment Plan Case Sites

PASSES AND PERMITS

Annual Pass 1

Semester Pass 1

Monthly Pass 9
Weekly Pass 2

Day and Weekend Pass k

Tourist Pass 1

Base Pass and Permit 2

STAMPS AND STICKERS k

TICKETS

Books

• 10-trip 5

• 20-trip 2

• UO-trip 1

• J+5-trip 1

Strips of 10-trip 1

Rolls 1

PUNCH CARDS
10-trip

,
1

20-trip 1

TOKENS 3

-10-
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All the major sales distribution methods are also represented by the case

sites. Table l~h presents the average number of monthly transactions-'- by dis-

tribution method for each of the 11 transit companies. ^ Four of the transit

companies analyzed sell pass plans on board, the largest of which is the Sacra-

mento day pass plan. Five companies have some form of direct mail order program,

but one company, DART in Wilmington, has a telephone order program. Telephone

order is currently used by less than five urban transit companies throughout the

country. Over-the-counter sales outlets are adequately represented in the data

base.

Table l-h

AVERAGE NUMBER OF MONTHLY TRANSACTIONS BY SALES DISTRIBUTION METHOD - I98I

OVER-THE-COUNTER SALES
On-Board
Sales

Transit-
Operated
Outlets

Public/
Private
Outlets

Direct
Mail

Order

Telephone
Order

10 oai

Los Angeles 0 61,020 20U,286a 1,200 0 266,506

Philadelphia 0 126,787 9^,151 0 0 220,938

St. Paul 3^,927 7,857 63,U37^ 195 0 106,1+16

Seattle 2U,826 2,323 55,750a 0 0 82,899

Cincinnati 0 255 U,ll8 0 0 1^,373

Portland 0 21,3lii 1+0,823^ 550 0 62,687

Norfolk 0 2,663 U,l85 i+33 0 7,281

Sacramento 209,875 5,586 lU,83ia 0 0 230,292

Richmond 0 Negl. 29,600 0 0 29,600

Wilmington 0 Negl. 19,375 10 35 19,1+20

Tucson 2,000 0 l|,628t 0 0 6,628

^Identifies the presence of employer outlets.

Includes demonstration plans.

--Throughout this report terms such as monthly transactions and fare prepayment
instruments are used and the following definitions apply:

• A fare prepayment plan refers to the type of fare prepayment item purchased
(e.g., monthly pass vs. ticket book).

o A fare prepayment instrument refers to the individual item handled or pur-

chased (e.g., 30 instruments may refer to 30 monthly passes, 30 ticket books,

or 15 of each).
• A fare prepayment transaction refers to the actual sales activity and is

usually equal to the number of instrvunents sold (e.g., monthly pass with zone

stamp include two instruments but only one sales transaction).

^Throughout this report the transit companies will be identified by city for

convenience.
-11-



The three principal delivery methods for transporting fare prepayment

plans from the transit company headquarters to sales outlets are represented.

As shown in Table 1-5, all 11 transit companies use staff to deliver at least

some of the fare prepayment plans to sales outlets. Only one company, SEPTA

in Philadelphia, uses courier service. Certified mail is used in different

degrees by four of the eleven case site.

Table 1-5

ORDER DELIVERY METHODS REPRESENTED BY CASE SITES

Order Delivery Method Number of Case Sites

Transit Staff Delivery 11
Courier Service Delivery 1

Certified Mail Delivery k

The fourth criteria used in the selection of case sites stated that a wide

range of system sizes and program sizes be represented in the sample. In

addition, the case sites selected should represent the different regions of the

country.

As indicated in Table 2-1, different system sizes are represented in the

sample, ranging from SCRTD's 2000 peak period bus requirement to DART's 90

buses. Similarly, Los Angeles sells over 266,000 prepaid instruments each

month, while Tucson sells just over 6,000 each month. The case sites also repre-

sent each region of the country as shown in Table 1-6.

Table 1-6

REGIONS OF THE U.S. REPRESENTED BY CASE SITES

Geographic Regions Number of Case Sites

Northeast 2

Southeast 2

Midwest 2

Southwest 3

Northwest 2
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The last criterion is obviously difficult to document. Suffice it to say,

that each of the 11 case sites was believed to operate efficient fare prepay-

ment prograjns. With the exception of some functions in a few of the programs

analyzed, this report will show that, indeed, the case sites do operate rela-

tively efficient fare prepayment programs.

ORGMIZATIOK OF REPORT

This report is organized into six chapters and a small appendix. In

addition, a separate executive summary complements this document by presenting

an overview of the analyses and a summary of the general observations.

The second chapter of this report presents the methodological approach to

cost modeling used in this study. The functional classification of costs and

the structure of the parametric cost equations designed for estimating the

operating expenses of fare prepayment programs are also described.

Chapters 3 and h describe in detail the costs of the 12 principal prograjn

activities. Chapter 3 describes the cost behavior of four transaction oriented

activities. In Chapter eight non-transaction oriented activities are

analyzed and described. Parametric cost equations are developed and planning

information is provided for each fare prepayment program activity.

Chapter 5 presents several important cross comparisons of the costs incur-

red by transit companies in different program areas. Specifically, Chapter 5

compares the costs of different transit systems, different fare prepayment

plans, different methods of order delivery and sales distribution, and different

printing frequencies.

The last chapter of this report is provided to assist the reader in using

this document. Guidelines are presented on computing costs and short exaE5)les

are provided. In the final section of Chapter 6, the authors conclude by pre-

senting some general observations on fare prepayment costs based on the analyses

of Chapters 3 and U, and the cost comparisons of Chapter 5«

Finally, there are two appendices to this report. Appendix A presents the

2h key parametric cost equations that must be used to compute the costs of

operating a fare prepayment program as described in Chapter 6. Each equation is

followed by the parameter definitions and the standardized costs and values

developed in this report. Appendix B presents a list of all the case sites and

the key individuals interviewed as part of this research project.
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OVERALL STRUCTURE OF THE PARAMETRIC COST ANALYSIS MODEL

This chapter presents the underlying methodological approach to cost

modeling used in the study. The functional classification of costs and the

structure of the parametric cost equations designed for estimating the operating

expenses of fare prepayment programs are also described.

BASIC COST CONCEPTS

The cost model developed in this study fits into the general category of

a parametric resource approach to cost estimation. In this approach, the cost

analysis model focuses on incremental annualized costs in monthly equivalents

that are standardized for the purpose of developing generalized parametric cost

equations. These equations can then be used for estimating fare prepayment

program operating costs in other settings and transit properties. The basic

concepts used in the development of the cost analysis model are discussed below.

A Resource Approach to Cost Modeling

The first feature of the model is that it details the major categories of

resources used in a specific fare prepayment activity. The model consists of

a series of "building blocks" that relate resource requirements, such as man-

hours of labor, square feet of space, units of the most important materials
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and supplies, and units of equipment, to important output variables that affect

costs. The most important variables that drive the costs of fare prepayment

program activities include the nvimber of outlets, the number of prepayment

instruments sold, and the number of prepayment instruments printed.

Within the overall resource approach, the estimation of costs is relative-

ly simple. First, the resource requirements are estimated as a function of

the cost-driving variables. Second, the resource costs are estimated by apply-

ing actual local unit prices to the resource requirements previously estimated.

For example, the resource requirements for delivering fare prepayment plans to

sales outlets include the number of driver hours and vehicle miles. Both are

a function of the number of outlets served and a direct relationship between

the number of outlets served and the driver hours and vehicle miles required

can be formulated. The second step in this example is to identify the driver

wage rate and vehicle operating costs and apply these prices to the driver

hour and vehicle mileage requirements.

The Standardized Parametric Cost Approach

The "building block" approach described above can also be characterized as

a standardized, parametric approach to cost estimation. Three types of para-

meters are estimated and used in the cost analysis to describe the resource

requirements used per unit of output. The three types of pareimeters used in

this report include:

• resource parsimeters , which identify existing wages and costs, such as

the average hourly rate for labor, fringe benefit rate for individuals,
and the cost of certified mail;

• program parameters , which identify the characteristics of the fare pre-
payment program, such as the number of staff-run sales outlets, number
of fare prepayment plans, and the average monthly mileage for staff
delivery; and

• productivity parameters , which identify how efficiently the task is

performed, such as the delivery time per outlet and the average time
required to make a sales transaction at a sales outlet.

The cost equations are expressed in parametric fashion to gain flexibility

in their use. For example, the reader may substitute his transit system's wage

rates and other unique program characteristics for some of the relationships
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used in the cost analysis equations. The parametric representation of produc-

tivity relationships are "standardized" across oany settings and systems to

permit generalizations to other transit fare prepayment programs. By normal-

izing many of the parameters used in the cost equations, some of the features

of standardized costing are incorporated in the model.

The costs presented in this study comprise both actual and standardized

parametric costs. Actual costs are estimated for each of the 11 transit systems

investigated. However, the cost equations recommended for use in systems else-

where include parametric representations of standardized productivity factors.

This reflects the researchers' intention of presenting only the most relevant

costs in each particular fare prepayment program activity.

Incremental Activities and The Treatment of Inherited Resources

The cost model presented in this report traces the resource cost of truly

incremental activities associated with transit fare prepayment programs. Only

those resource requirements associated with the operation of fare prepayment

programs are identified and costed. For example, in estimating administrative

costs, only those staff performing direct supervisory activities were consid-

ered. The resource requirements do not include allocations of the general

manager's time or that of his staff. Thus, only truly incremental activities

and requirements are considered.

However, in costing factors of each incremental activity, the costs of

inherited resources are included and are valued at comparable replacement costs.

Thus, the costs of inherited assets (such as vehicles and office space) are not

disregarded and treated as "sunk" costs. To do so would have complicated the

comparisons of costs across sites since each site uses its inherited resources

differently-.

Conversion of Capital and One-Time Costs to Monthly Equivalent Costs

All of the functional classifications of activities in the operation of

fare prepayment programs can be separated into two categories: capital invest-

ment and monthly operating expenses. Operating expenses constitute the costs

needed every year on a recurrent basis to operate a fare prepayment program.

These expenses include salaries, fringe benefits, materials and supplies.
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printing, storage, and other miscellaneous costs. Capital costs are one-time

expenditures needed for both the initial implementation and continuation of the

program. These costs include office facilities, vehicles, and other equipment.

If a program is totally new (such as a demonstration project), the capital

costs might also include one-time expenditures for the design of prepayment

instruments, initial advertising, and planning activities. In this study,

however, program development costs have been disregarded. Instead, the report

focuses on examining the costs of fully operational programs.

The primairy distinction between capital investments and monthly operating

expenses is the length of time benefits are derived from each type of expendi-

ture. Capital resources generally last many years, while monthly expenditures

are consumed only during that period of time. To facilitate comparisons of

alternative programs, these two costs have to be compared on an equivalent

basis.

The best procedure for making the two costs comparable is to convert the

capital investment costs into a series of uniform annual expenditures. To do

this, capital costs are "cunortized" over their useful life using the following

formula

:

Equivalent Annual Cost = (Capital Cost) X (Capital Recovery Factor (CRF))

Equivalent Monthly Cost = (1/12) X (Equivalent Annual Cost)

where: CRF = i(l+i)n/(l+i)n„l

and:

n = useful life

i = discount rate

The annualized and monthly equivalent capital costs computed in this manner

can be combined with other operating expenses to give total annualized and

monthly program costs.

FUNCTIONAL ACTIVITIES, COST CATEGORIES, AND COST ELECTS

The operation of a fare prepayment program involves approximately 21 sep-

arate functional activities. Together, the costs incurred in each of these

activities incorporate the total costs of operating a fare prepayment program.

These 21 functional activities are presented in Table 2-1 along with the 12

overall cost categories in which each of the functional activities is classi-

fied.
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Table 2-1

OVERALL COST CATEGORIES AND FUNCTIONAL ACTIVITIES

Overall Cost Category- Functional Activity-

Order Preparation Costs

Order Delivery Costs

Direct Sales Costs

Recording and Accounting Costs

Design Costs

Printing Costs

Inventory Costs

Miscellaneous Handling Costs

Advertising Costs

Administrative Costs

General Overhead Costs

Cost of Funds

• Order preparation for delivery to sales
outlets

• Order preparation for on-board pass sales

• Order delivery by transit staff
• Order delivery by courier service
• Order delivery by certified mail

• Direct sales at transit-operated sales
outlets

• Direct sales at public and private sales
outlets

• Direct mail sales and distribution
• Telephone order sales and distribution

• Recording sales at transit-operated out-
lets and headquarters

• Accounting for sales at all outlets and
headquarters

• Accounting for on-board pass sales

• Designing plans for printing

• Printing fare prepayment plans

• Storing fare prepayment plans

• Sorting and shredding tickets and other
miscellaneous activities

• Advertising fare prepayment program

• Supervising and administering fare prepay-
ment program

• Overhead at transit-operated sales outlets
• Overhead at headquarters

• Interest lost due to delays in revenue

deposit
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From an analytical vievpoint, the cost categories and functional activities

can be segmented into two "basic groups: transaction oriented costs and non-

transaction oriented costs. The first four cost categories presented in Table

2-1 are transaction oriented costs because order preparation, order delivery,

direct sales, and recording and accounting costs are affected by the size and

frequency of fare prepayment sales and deliveries. The second group of cost

categories (i.e., non-transaction oriented costs) is not characterized as having

a functional relationship with the volume of transactions, although some non-

transaction oriented costs are correlated with sales volume. Expenditures on

advertising, for example, will generally be greater in transit systems with

high sales volumes. This relationship, however, is not due to the size of the

program as much as it is due to a management decision on the importance of the

fare prepayment program and the relative merits of advertising. Similarly,

printing costs, which increase as sales escalate, are considered non-transaction

oriented costs because printing fare prepayment plans is not a transaction

oriented activity. This segmentation of the 12 overall cost categories into

transaction and non-transaction oriented costs is the basis for the organization

of this report. The four cost categories that comprise all transaction oriented

costs are discussed first in Chapter 3» The eight non-transaction oriented costs

are discussed and analyzed in Chapter k,

A list of the major recurrent operating and capital one-time cost elements

of all of the functional activities in a fare prepayment program is presented in

Table 2-2. These cost elements represent the incremental resource requirements

of most fare prepayment programs.

Table 2-2

COST ELEI^ENTS OF FARE PREPAYMENT PROGRAMS

Recurrent Operating Costs Capital/One-Time Costs

Labor (wages and fringe benefits) Vehicles
I^terials

• envelopes
• postage
• ink
• business forms

Equipment
• pass counters
• token wrappers
• photographic equipment
• telephones
• ticket /pass shreddersSpace/rent

Services
• commissions to outlets
• courier service
e design and printing
• advertising

Promotional advertising
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The key variables affecting the costs of fare prepayment programs are

presented in Table 2-3 by functional activity. Also shown in Table 2-3 are the

relationships between functional activity and each of five separate sales dis-

tribution methods.

As shown in Table 2-3, order preparation and order delivery costs are

driven primarily by the number of sales outlets served. Direct mail and tele-

phone order programs do not require bulk order preparations or deliveries since

each order taken by mail or telephone is processed individually.

Direct sales costs at transit-operated outlets and at headquarters for

direct mail and telephone order programs are a function of the number of sales

transactions. The only sales costs recognized for public and private sales

outlets (including employer programs) are the expenses incurred in sales com-

missions. This does not imply that there are no other costs involved in these

activities, but simply that these costs are not borne by the transit company.

Similarly, there is no cost for recording individual sales transactions at

public and private outlets since this function is performed at the outlets at

no extra cost to the transit company.

Finally, the costs of some functional activities (e.g., design, printing,

and inventory) are incurred irrespective of the sales distribution method used.

That is, these costs are independent of the alternative distribution systems.

Overhead costs are computed separately for transit-operated outlets since the

rent and supplies for this space are usually independent of the transit com-

pany's headquarter offices.

The analytical framework presented in Table 2-3 is expanded and described

in detail in subsequent chapters. The transaction oriented costs are analyzed

first in Chapter 3, followed by an analysis in Chapter h of all eight non-

transaction oriented costs. In addition, separate parametric cost equations

are developed for each of the functional activities that have been described in

this chapter. Table 2-3, therefore, provides a "route map" of the analytical

steps or "building blocks" taken in the next two chapters in this analysis of

the full costs of operating fare prepayment programs.
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Table 2-3

KEY VARIABLES AFFECTING COSTS BY FUNCTIONAL ACTIVITY AND SALES DISTRIBUTION METHOD

Coat Category
and

Functional Activity
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TRANSACTION ORIENTED COSTS

INTRODUCTION

The most costly functions associated with the operation of transit fare

prepayment programs are those that require direct labor involvement. Most of

these labor intensive functions happen to be related directly to either the

number (or volume) of fare prepayment sales or the number of sales outlets

served. As the volume of prepayment sales transactions increases so do operat-

ing costs. Thus, these functions incur transaction oriented costs.

The most obvious transaction oriented function is the actual over-the-

counter sales activity at transit-operated outlets. Since each sales trans-

action takes a certain period of time, the labor requirements (and thus the

costs) for operating an outlet are directly related to the sales volume. As

shown later, the average ^.abor requirement for prepayment sales decreases as

total sales volme increases. Thus, there are economies of scale in this

transaction oriented function.

This chapter describes the cost behavior of four transaction oriented

functions. The overall cost categories presented in this chapter include:

• order preparation costs , or the costs incurred when preparing orders for

on-board sales and for sales at public, private, and employer outlets;

• order delivery costs , or the costs incurred when delivering orders from

the transit authority's headquarters to each of the sales outlets;
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• direct sales costs , or the costs incurred in selling fare prepayment
plans directly to individuals; and

• recording and accounting costs , or the costs incurred when recording,
accounting, and reconciling all fare prepayment sales.

Each overall cost category is analyzed by functional activity since several

independent activities can be performed by a transit system within each cost

category-. The analysis of delivery costs, for example, includes discussions of

the costs incurred if staff make the deliveries, if courier service is employed,

and if the U.S. Postal Service is used. For each functional activity, therefore,

labor and eq^uipment requirements are analyzed and independent cost equations

are developed. Table 3-1 presents a guide to this chapter identifying the four

overall cost categories, each functional activity analyzed, and the cost ele-

ments of each activity. A parametric cost equation is developed for each cost

element. The symbols and equation numbers for these cost formulas are also

presented in Table 3-1.

Figure 3-1 illustrates the sequence followed in this chapter for analyzing

transaction oriented costs, starting with order preparation costs and ending

with accounting costs. This figure reappears in this chapter at the beginning

of the analysis of each overall cost category to help the reader see each activ-

.
ity in its place as part of this comprehensive cost analysis. The particular

cost category being discussed in each section of the chapter is highlighted on

the figure.

Order Order Direct
Preparation Delivery Sales

Costs Costs Costs

Recording and-

Accounting
Costs

Figure 3-1: SEQUENCE FOLLOWED FOR ANALYZING TRANSACTION ORIENTED COSTS



Table 3-1

COST ELEMENT STRUCTURE FOR CHAPTER 3: TRANSACTION ORIENTED COSTS

Parametric Equations

Overall Cost Functional Cost
Category Activity Elements Symbol Equation No.

Order Preparation sales at outlets labor Lop (3.1)
Costs equipment ^op (3.2)

on-board sales labor Lpp (3.3)

Order Delivery staff delivery labor Ld (3.5)

Costs vehicles Vd (3.6)
courier delivery courier service

'-'CS (3.7)
postal service postal service '-'cm (3.8)

delivery

Direct Sales Costs sales at transit- labor Ls (3.11)

operated outlets percent
sales at public and commissions SCp (3.12a)

private outlets fixed rate
commission SCj. (3.13a)

direct mail sales labor ^dm (3.14)

materials MCdm (3.15)
telephone sales labor Hel (3.16)

materials MCtel (3.17)

Recording and recording sales at labor Lr (3.21)

Accounting Costs outlets and head-
quarters

(3.22)accounting for sales labor La
at outlets and at
headquarters

(3.23)accounting for on- labor Lap
board sales
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ORDER PREPARATION COSTS

Order
Preparation

3
Costs

Order
Delivery-

Direct

Description of Activities

The first major operating task in any fare prepayment program is preparing

a new supply of fare prepayment instruments for distribution to sales agents.

The sales agent may be a bank teller- at a public over-the-counter outlet or a

bus driver selling day passes on board. In either case, the appropriate number

of fare prepayment instruments must be assembled for distribution to the point

of sale.

Order preparation costs can be divided into two categories:

• costs associated with over-the-counter and employer-distributed sales,
and

• costs associated with on-board sales.

All of the case sites included in this cost study sell fare prepayment

plans through transit-operated, public, private, and eii5>loyer outlets. The

preparation activity consists of preparing packages containing a new supply of

instruments for distribution to the outlets where they will later be sold

directly to the public. Although the activities involved in preparing orders

for each outlet vary by site, the principal activities include:

• determining and assembling the appropriate number of each fare prepay-
ment plan for each outlet

,

• preparing invoices for each outlet, and

• packaging the plans for distribution to the outlets.

All of the above activities are usually performed by a fare clerk on a per

outlet basis. When determining how many instruments of each fare type to pack-

age, most clerks rely on past sales data from the outlets. As a general rule.
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each outlet is then provided with 20 to 30 percent more instruments than are

expected to be sold. Occasionally, clerks will wait until an outlet requests

additional instruments and prepare an order based on this request. Invoicing

is generally straightforward since most transit systems provide plans to their

outlets on a consignment basis.

In addition to over-the-counter sales of fare prepayment, three of the

eleven sites have their drivers sell day passes on board the transit vehicle.

Although the Sacramento day pass is sold every day of the week, passes in

Tucson, St. Paul, and Seattle, are sold only on weekends.

Day passes in most systems are similar to transfers. They are thin strips

of paper issued at the time of boarding. As many as 150 passes are contained

in each pad. The pads are issued to the drivers at the beginning of each driver

run by the dispatcher or a fare clerk." The preparation cost, therefore, depends

on the amount of time it takes for a dispatcher to take the pads out of inven-

tory and issue them to the drivers. The entire process takes between 10 and

30 minutes to perform each day passes are sold.

Order Preparation Costs For Sales at Outlets

Order preparation costs include both labor and some equipment costs. The

labor requirements in preparing orders for delivery to sales outlets are dis-

cussed first.

Labor Requirements, Wages and Costs

The monthly labor requirements for each case site are presented in Table

3-2. In addition, this table presents data which attempt to explain the varia-

tion in the labor requirements by site. Unfortunately, the volume supplied per

outlet preparation and the number of plan types included in each order do not

explain all the variation. Although one would expect, for example, that large

orders would require more time to prepare for distribution than small orders,

this cannot be verified from the limited data base. Similarly, the number of

plan types that can be included in an order (i.e., the complexity of the order)

does not affect preparation time. As shown in Table 3-2, Tucson, Richmond,

and Philadelphia provide evidence that it is difficult to make generalizations

on the influence of volvunes on costs.
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Table 3-2

MONTHLY LABOR REQUIREMENTS FOR PREPARING ORDERS FOR
DELIVERY TO PUBLIC AND PRIVATE OUTLETS

Transit
Company

t

Total Man
Hours

Per Month

No. of Outlet
Preparations

Per Month

No. of Instruments
Supplied Per Out-
let Preparation^

No. of
Plan

Types

Man Hours
Per

Outlet

Seattle 207 151 U85 8 1.37

Los Angeles 303 2l+7 1,353 22 1.23

Tucson^ 2 2 1,508 k 1.00

Cincinnati 23 39 71 1 0.59^

Portland 65 112 555 10 0.58

Sacramento hh 119 170 h 0.37

St. Paul l60 k76 138 13 0.3U

Tucson l6 58 89 k 0.28

Wilmington 5 25 979d 8 0.20

Richmond 29 173 2l6 5 0.17

Norfolk 21 177 52 13 0.12

Philadelphia U5 1+03 625 6 0.11

^Computed by multiplying the number of sales transactions by 1.26 (the average
over-issue rate in Sacramento).

^For demonstration progrsun only; data are per semester and not per month.

^Cincinnati's high labor requirement is due to the fact that tokens must be
wrapped before distribution to outlets.

^Wilmington's very high volume per outlet is due to the fact that five of the
outlets served are banks which in turn deliver to some 70 branches. Ninety-
five percent of sales occur through these bank outlets.
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The labor requirement for preparing orders for distribution to outlets,

therefore, may have more to do with the procedures followed in preparing each

order than on the size of the order. In Cincinnati, for example, loose tokens

must be wrapped before they are placed in sacks. This activity alone accounts

for 95 percent of order preparation time. Some transit companies require that

the contents of each order be carefully accounted (i.e., noting serial numbers)

before distribution to the outlet. Other systems provide bulk quantities

to their outlets and allow them to do the accounting.

The labor requirements for order preparation can be standardized by the

degree of labor involvement as shown in Table 3-3.

Table 3-3

STANDARDIZED LABOR REQUIREMENTS
PER OUTLET ORDER PREPARATION

Labor Requirements
MAN HOURS PER OUTLET ORDER PREPARATION

Normal Range Standardized Value

(MHop)

Exceptionally High 0.60 - l.UO 1.00

.

High 0.30 - 0.60 0.1i5

Normal 0.20 - 0.30 0.25

Low 0.10 - 0.20 0.15

Therefore, the monthly labor cost for preparing orders for delivery to

sales outlets can be estimated from the following cost formula:

(3.1) Lop = (Nop) (MHop) (Wop) (1 + Fj.)

where:

Lop = monthly labor cost (dollars) for preparing orders for delivery
to sales outlets

Nqt) = number of outlet preparations per month
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1.00 hours per outlet preparation where the labor requirements
are exceptionally high

O.U5 hours per outlet preparation where the labor requirements
are high

0.25 hours per outlet preparation where the labor requirements
are normal

0.15 hours per outlet preparation where the labor requirements
are low

average hourly wage rate for fare clerks

fringe benefit rate

Table 3-^ presents the actual I98I monthly labor costs for this activity

at each case site. The fringe benefit rates and average hourly wage rates for

the personnel involved in order preparation are also presented in the table.

Equipment Requirements and Costs

Capital equipment is rarely used by transit operators when preparing orders

for delivery to sales outlets. Only two of the eleven sites use machines in

the order preparation process. The Sacramento Regional Transit employs a pass

counter machine when preparing passes for distribution and Cincinnati's Queen

City Metro uses three token wrapping machines in its prepayment program. The

full replacement and maintenance costs for these machines are summarized below

.in Table 3-5» Monthly equipment costs can then be given as:

(3.2) Eop = (E(,)(Nc) + (Ev)(Nv) = 105.53 (N^) + 100. kk (N^)

where

:

Eqp = monthly equipment cost (dollars) for order preparation

E(, = monthly equivalent cost per pass counter (198I cost is $105.53
according to Table 3-5)

= number of pass counter machines employed

= monthly equivalent cost per token wrapping machine (198I cost
is $100.1+it according to Table 3-5)

N-^^ = number of token wrapping machines employed

Token wrapping machines are also employed in Philadelphia, St. Paul, and Sac
ramento, but cost data were not available.



Table 3-h

MONTHLY LABOR COSTS FOR PREPARING ORDERS
FOR DELIVERY TO PUBLIC AND PRIVATE OUTLETS - I98I

Transit Number of Man Hours Average Fringe Benefit Monthly
Company Individuals Per Hourly Rate^ Labor

Involved Month Waere Ratp ( ppy-p pnt I Costs

Los Angeles 2 303 $10.00 U6.7

Philadelphia 2 k5 8.88 36.1 5Uk

St. Paul 3 160 8. 77 33.2 1,869

Seattle 3 20T 12.12 35.7 3,U05

Cincinnati 1 23 7.21 38.7 230

Portland 2 65 11.30 33.0^ 977

Norfolk 1 21
'

5.29 29.0 1I43

Sacreonento 2 kk 7.83 kgh

Richmond 1 29 5.05 31.1 192

Wilmington - 1 5 6.73 U0.6 hi

Tucson 1 16 5.85 30.5 122

Tucson - Demo*^ 1 2 1U.30 30.5 11

^Agency fringe benefit rates computed from: Transportation Systems Center,
National Urban Mass Transportation Statistics First Annual Report, Section 13
Reporting System , prepared for the Urban Mass Transportation Administration,
Washington, D.C, May I98I, pp. 2-U6 through 2-57.

^Obtained from interviews with Tri-Met officials.

^Man hour requirements are per semester and not per month; costs, however, are
monthly labor costs.

Table 3-5

ORDER PREPARATION EQUIPMENT COSTS - I98I

Transit Equipment Replace- Number Service Monthly Monthly Total

Company Type ment Employed Life Capital Maintenance Monthly
Cost Cost^ Cost Cost^

Sacramento Pass Counter $3,700 1 5 years $85.53 $20.00 $106

Cincinnati Token Wrapper $3,000 3 20 years $33.^8 Negl. $100

^One-time equipment acquisition costs are converted into equivalent annual (and

subsequently monthly) costs using a capital recovery factor based on the service

life and an interest rate of 12 percent.

^Computed as [(Unit Monthly Capital Cost) (Number of Units) + (Average Monthly
Maintenance Cost)].
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Order Preparation Costs for On-Board Pa,ss Sales

Only labor costs are incurred in preparing orders for on-board pass sales.

The labor required for preparing passes for driver pick-up varies between 10 and

30 minutes per day of pass sales. The labor requirements for three of the four

companies that sell passes on board vehicles are presented below in Table 3-6.

Table 3-6

LABOR REQUIREMENTS FOR PREPARING ON-BOARD SALES

Transit
Company

Type of Plan
No. of Days
Per Month

Passes Sold

Man
Hours

Per Month

Preparation Time
Per Day
(Hours)

St.. Paul Weekend Day Pass 8.66 It. 33 0.500

Tucson Weekend Day Pass 8.66 U.29 0.1+95

Sacramento Day Pass 30.31 5.05 0.167

As shown in the above table, weekend day pass programs require more preparation

time each day than a daily pass program. The only explanation for this differ-

ence is the sales frequency; that is, Sacramento's daily pass program may be

more efficient because it is operated every day of the week instead of only on

weekends. Nevertheless, the difference of twenty minutes per day is minor in

comparison to other activities.

The labor cost equation can then be represented as:

(3.3) Lpp = (Nd)(MHpp)(Wpp)(l + Fj.)

where:

Lpp = monthly labor cost (dollars) for preparing day passes for

on-board sales

N(j = number of days per month day passes are sold

!0.50 hours per day where the labor requirements are high
0.33 hours per day where the labor requirements are normal

0.15 hours per day where the labor requirements are low

Wpp = average hourly wage rate for fare clerk or dispatcher

Fj. = fringe benefit rate (ratio of fringe benefits to wages)
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The labor costs for the four companies selling day passes on board the bus

are shovm in Table 3-7 below. These companies do not use any equipment when

preparing day passes for driver pick-up.

Table 3-1

MONTHLY LABOR COSTS FOR PREPARING ON-BOARD SALES - I98I

Transit
Company

Number of
Individuals
Involved

Man Hours
Per

Month

Average
Hourly

Wage Rate

Fringe Benefit
Rate

( Percent

)

Monthly
Labor
Cost

St. Paul 1 h.33 $ 8.77 33.2 $51

Seattle 1 h,33^. 10.72 35.

T

63

Sacrajnento 1 5.05 13.27 h3.h 96

Tucson 1 U.29 6.92 30.5 39

^Actual labor requirement not known; value given based on standardized
value for high labor requirement as given in equation (3.3)

•

Complete Order Preparation Cost Equation

The total monthly operating cost associated with the preparation of orders

for eventual sales at public, private, and employer outlets, as well as for

on-board sales, is given by the following equation:

^op ^op ^pp

total monthly operating cost (dollars) associated with the

preparation of orders for delivery to all sales outlets

monthly labor cost for order preparation for outlets as given
in equation (3.1)

monthly capital cost for order preparation for outlets as

given in equation (3.2)

monthly labor cost for order preparation for on-board sales

as given in equation (3.3)

If on-board sales of day passes are not part of the fare prepayment program, the

total order preparation cost is simply the sum of Lq^ and EQp.

(3.i|) Cop

where:

^op

E,op
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ORDER DELIVERY COSTS

Order
Delivery
Costs n

Description of Activities

All of the transit companies analyzed as part of this study sell fare pre-

payment plans through transit-operated, public, or private sales outlets. Tran-

sit-operated outlets are staffed by transit company personnel who sell directly

to the general public. Public outlets also cater directly to the general public

and include banks, department stores, and other retail businesses. Private

sales outlets, however, sell fare prepayment plans only to their own clients or

employees. Private outlets include social service agencies, schools, hospitals,

and places of employment. Whichever outlets are used, it is necessary for the

transit operator to arrange for the plans to be delivered. Three modes of

delivering plans to outlets are used by the transit companies investigated in

this study. These include:

• transit staff delivery

• courier delivery, and

• certified mail delivery

In addition, a transit company can choose to use a third-party contractor

for the distribution, sales, and accounting of all fare prepayment sales to the

public. Although none of the sites investigated used a third-party contractor

at the time of the interviews, Portland's Tri-Met has subsequently contracted

with the Seven-Eleven food store chain to provide this service. Cost data on

this operation are not presented in this chapter but are included in the trade-

off analysis in Chapter 5»

The first option available to a transit company for the delivery of fare

prepayment plans to sales outlets is to have a staff member or members person-

ally make the deliveries in a transit-owned vehicle. Nearly all of the transit

companies investigated use this method, if not for all outlets, for at least
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those outlets with the greatest sales volume. Several transit companies in-

corporate this function with other servicing tasks. For example, SEPTA in

Philadelphia delivers fare prepayment plans in an armored truck to IT of its

outlets when cash fares are collected from bus depots for transfer to the bank.

Other transit companies combine fare prepayment delivery with the delivery of

schedules and other passenger information aids.

The most efficient operations utilize a single person per vehicle for the

delivery of fare prepayment plans. As the voliime of sales (and thus the retail

sales value) increases, the greater the risk for theft. Consequently, larger

transit companies will generally request that two fare agents be in each delivery

vehicle.

When estimating the labor requirements for delivery to outlets , it is

important to remember that most fare -prepayment programs involve monthly pass

plans which must be delivered to all outlets by the third week of each month.

Staff and vehicle time, therefore, may not be spread out evenly over the month

but rather concentrated during a one-to-two week period.

An alternative to staff delivery of fare prepayment plans is a professional

courier delivery service. Use of courier service may be ideal for programs

Just beginning because it provides flexibility to handle unexpected changes in

demand. In addition, courier service eliminates the need for staff and vehicle

time spent on this activity. Transit personnel can thus be used more effectively

for other tasks. Hiis service provides same day pick-up and delivery.

The U.S. Postal Service can also be used for the delivery of fare prepayment

plans to sales outlets. Several transit systems use the Postal Service for

delivery to low-volume outlets where the cost to personally service these out-

lets would be prohibitive. All of the systems that use this service send their

packages first class, certified mail.

A problem with both courier service and the U.S. Mail is the limited insur-

ance available. The Postal Service, for example, provides a maximum insurance

of $U00 per parcel which is inadequate for most transit companies with high

voliime outlets. For adequate coverage when using a courier service, it may be

necessary to obtain a separate insurance policy. SEPTA in Philadelphia, the

only system included in this investigation that employs a courier service for

the delivery of fare prepayment plans , does not have a separate insurance

policy because passes are not validated (i.e., passes have no retail value at

time of delivery) until the time of sale.
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Transit Staff Delivery Costs

Both labor and capital equipment costs are incurred in delivery operations

using transit company staff. The labor requirements and costs are discussed

first.

Labor Requirements, Wages, and Costs

The labor requirements for delivering fare prepayment plans to sales out-

lets are presented in Table 3-8. Notice that staff delivery times per outlet

decrease with city size and distance between outlets. Seattle is low on the

scale because the 25 outlets serviced by staff are all located in the downtown

area requiring only three hours of delivery time. Portland is high on the

scale because staff deliver plans to all 109 outlets, some located l8 miles

from downtown Portland. Thus, the further one must travel through the city,

the longer it will take to service each outlet. In addition, the processing

and servicing requirements at each outlet vary by site. For example, Tucson's

labor requirement is high due to the recording requirements of the demonstration

prograim. However, for estimating the labor (and vehicle) requirements for

servicing sales outlets, the density and radius of the service area appear to

be significant indicators. Categorizing the areas served into high- and

low-density sites, the per outlet delivery time can be estimated from the

standardized classification presented in Table 3-9*

Table 3-9

STANDARDIZED CLASSIFICATION OF STAFF DELIVERY LABOR REQUIREIffiNTS

Radius of DELIVERY TIME (MINUTES) PER OUTLET
Size of Service Service Area Normal Range Standardized Value

Area (Miles) ( Df.

) ^

HIGH DENSITY SITES

Large 10 - 15 more than 35 ko

Medium 7 - 10 25 - 35 30
Small 5 - 7 Ik - 25 20
Very Small less than 5 less than ik 0

LOW DENSITY SITES

Very Large 18 - 25 more than kO 50
Large • 15 - 18 30 - kO 35
Medi\im 10 - 15 20 - 30 25
Small less than 10 5-20 10
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TABLE 3-8

STAFF DELIVERY LABOR REQUIREMENTS

Transit
Company

Number of
Outlets
oer V eu

By Staff

Number of
Outlet

juexiver les
Per Month

Monthly
Vehicle
Hour s

Monthly
Vehicle
riii.es

Average
Speed

V Ml / nr I

hs u 1

.

Radius
Served
(Miles)

Persons
Per

V enicxe

Delivery
Time Per
Aii4- 1 +uUTixet.

(Min/Outlet)

Tucson^ d. d. d c: A
P . 5U 5 X DU • U

rortiand T 1 O xuo 1 ,3dU Id. 59 xo X

Los Angeles D . d\) dd X

rnixsiciejLpn.ia -L 1 1
"> nnd XX

St . Paul IT id 1| DO )i nnd o
0 X 31.9

oacranienoo XUD J.UD c:'3d
1 . ( u 1 1 11 "50 n

• u

Richmond 173 75 600^ 8.00<i 12 2 26.0

Norfolk Uo 173 65 390^ 6.00<^ 10 1 22.5

Cincinnati 9 39 9 26 2.89 5 2 13.8

Seattle 25 25 l6c U.oo<i li 2 9.6

Wilmington 25 25 3 2l|C 8.00^ U 1 7.2

^Data for demonstration program are per semester (3*5 months) and not per month.

^Very high delivery cost due to size of area covered and as well as possible
inefficiencies in operation.

*^Monthly vehicle miles based on actual vehicle hours and estimated vehicle average

speeds.

^Estimated average vehicle speeds based on density of area covered.

^Vehicle hour and mileage estimates include transportation of sales agents to schools

(non-outlets) for selling student photographic identity cards.



The monthly labor costs associated vith the delivery of fare

plans to sales outlets can be estimated from the following equation:

prepayment

(3.5) La

where:

Ld

= (l/60)(No)(Dt)(Wd)(l + Fr)(Ne)

= monthly labor cost (dollars) of delivering fare prepayment
plans to sales outlets

= number of outlet deliveries per nonth

ho minutes per outlet
of the area served

30 minutes per outlet
of the area served

20 minutes per outlet
of the area served

,10 minutes per outlet
of the area served

|50 minutes per outlet
of the area served

35 minutes per outlet
of the area served

25 minutes per outlet
of the area served

10 minutes per outlet
of the area served

in high density sites where the radius
is greater than 10 miles
in high density sites where the radius
is between T and 10 miles
in high density sites where the radius
is between 5 and T miles
in high density sites where the radius
is less than 5 miles

in low density sites where the radius
is greater than I8 miles
in low density sites where the radius
is between 15 and I8 miles
in low density sites where the radius
is between 10 and 15 miles
in low density sites where the radius
is less than 10 miles

average hourly wage rate for the delivery of fare prepayment
plans to sales outlets

fringe benefit rate

number of employees per vehicle

Table 3-10 presents the actual I98I hourly wage rates and monthly labor

costs for each site using staff for the delivery of fare prepayment plans to

sales outlets. The fringe benefit rates presented in this table and in all

subsequent tables were obtained from the statistics presented in the first

annual report of the Section 15 reporting system.

^

^Transportation Systems Center, National Urban Mass Transportation Statistics
First Annual Report, Section 15 Reporting System , prepared for the Urban Mass
Transportation Administration, Washington, D.C. , May I98I.
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Table 3-10

MONTHLY LABOR COSTS FOR STAFF DELIVERY - I98I

Transit
Company

Number of
Individuals
Involved

Man Hours
Per

Month

Average
Hourly-

Wage Rate

Fringe
Benefit Rate

( Percent

)

Monthly
Labor

Los Angeles 1 160 $10.00 kS.l $2,3i^7

Philadelphia 3 129 8,37 36.1 1,1+70

St. Paul 1 IT 8.92 33.2 202

Seattle 2 8 8.00 35.7 87

Cincinnati 2 18 7.21 38.7 180

Portland 1 108 11.30 33.0 1,623

Norfolk 1 65 5.29 29.0 kkk

Sacramento 1 53 7.U1 U3.I+ 563

Richmond 2 150 3.97 31.1 781

Wilmington 1 3 6.73 U0.6 28

Tuc son 1 2a Ik, 30 30.5 11

^Man hour requirements are per semester and not per month; costs, however,
are monthly labor costs.

Vehicle Requirements and Costs

Half of the transit systems interviewed in this study use -mns to transjxsrt

fare prepayment plans to sales outlets; the other half use large or intermediate

size automobiles. In Philadelphia, however, deliveries are made in an armor-

plated truck as cash fares are being transferred from bus depots to the Author-

ity's bank for deposit. Table 3-11 presents the vehicle category used at each

site and the full costs attributable to the delivery of fare prepayment plans.

The cost estimates presented in this table are based on the vehicle's first

year's ownership and operating costs. Thus, the costs correspond to those of

new vehicles. Monthly fixed ownership costs and per mile operating cost for

four vehicle categories are shown in Table 3-12.
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Table 3-11

VEHICLE REQUIREMENTS AND COSTS - I98I

Transit
Company

Vehicle
Category^

No. of
Vehicles

Used

Proportion
Used For
Delivery
(Percent)

Monthly
Miles

Dr iven

Monthly
Ownership

Cost^

Monthly
Operating

Cost^

Total
Monthly
Cost

JJKJO J^-Lipitw JL *J Standard 2 50 1,000 ^^05.6"^ ^100. 10 iUo6

Philadelphia Van 1 25 129 136.20 16.38

St . Paul Compact 1 10 68 19.29 6.08 25

Seattle Van 1 2 16 10.90 2.03 1"^

Cincinnati Van 1 2 26 10.90 3.30 lU

Portland Standard 2 100 1,360 611.26 136.00 7U7

Norfolk Van 1 50 390 272. UO i+9.53 322

Sacramento Van 1 25 U08 136.20 51.82 188

Richmond Van 1 11+ 600 T6.2T 76.20 152

Wilmington Standard 1 2 2U 6.11 2.J+0 9

Tucson Standard 1 1 3 3.06 0.30 3

^Vehicles actually used have been categorized as follows:

Passenger Van - empty weight less than 5»000 lbs.

Standard - empty weight less than ^,000 lbs.
^ Compact - empty weight less than 3,000 lbs.

Subcompact - empty weight less than 2,500 lbs.

See Table. 3-12 for ownership and operating cost data.

-UO-



Table 3-12

MONTHLY OWIERSHIP AND OPERATING COSTS - 198l^

Vehicle Category Monthly Ownership
Cost

Operating Cost Per Mile
(Cents)

Van
Standard
Compact
Subcompact

305.63
192. 87
138. 149

12.Ti+

10.01
8.9U

T.59

^Ownership and operating costs were inflated to I98I pricing using

the consvuaer price indices (CPl) for private transportation. The

CPI series used include: 1967=100; 1979=212.3; July I98I = 276. 1.

See "CPI Detailed Report" for appropriate years, U.S. Bureau of

Labor Statistics, Department of Labor.

Source : Federal Highway Administration, "Cost of Owning and
Operating Automobiles and Vans, 1979", U.S. Government
Printing Office, 1980.

For simplicity, a parametric equation can be provided which vill estimate

monthly total ownership and operating costs based on a rate per mile. Ownership

costs can be assigned on a per mile basis if the vehicle is assumed to have a

fixed economic life and be driven a set distance per year. In the Federal High-

way Administration (FHWA) report referred to above, a normal travel pattern has

been set at lU,500 miles in the first year of operation with an assumed lO-year

life. Based on these assumptions, the total monthly vehicle cost for the

delivery of fare prepayment plans can be estimated from the following equation:

V(j = monthly total vehicle cost (dollars) for delivery

M(j = average monthly mileage for delivery

I57«82

cents per mile for a passenger van

35*31 cents per mile for a standard automobile
2U.9I cents per mile for a compact automobile
19 '05 cents per mile for a subcompact automobile

(3.6) Vd (Md)(MR)

where:
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Courier Delivery Costs

An alternative to the high cost of order delivery by transit staff is to

use courier service. SEPTA in Philadelphia is the only transit system inter-

viewed that uses a messenger service. Seventy-five packages are delivered

weekly, or a total of 325 deliveries per month. The cost for this service is

$5.00 per package or delivery. The total monthly cost to SEPTA, therefore, is

$1,625. In contrast, SEPTA' s outlet deliveries by staff cost Just under

$1,600 per month.

A study performed by an independent consultant for Tri-Met in Portland^

provided information on the costs of courier delivery service in that city.

The cost estimates from the Purolator Courier Corporation — the same company

servicing SEPTA in Philadelphia — are shown below in Table 3-13.

Table 3-13

PROPOSED DELIVERY COSTS PER PACKAGE IN PORTLAND - 1981^

Number of Packages Unit Cost

2-5 $5.50
6-10 $14. 37
11 - kg $3.23
over 50 $2.6?

^Tom Godfrey's I98O prices are inflated by a factor of

13.^9 percent based on the CPI for transportation be-

tween May 1980 and July I98I. See "CPI Detailed
Report," U.S. Department of Labor, Bureau of Labor
Statistics for the month in question.

As discussed earlier, Purolator reportedly has extremely limited insurance

coverage for its local messenger service. An independent insurance company said

it would be willing to cover Tri-Mets' interest in this type of program, up to

a limit of $20,000 with a $1,000 deductible, for a $350 annual premium (or $29.1?

per month). 2 Using this information, the courier service cost equation is:

^Tom Godfrey. "Fare Sales Outlet Feasibility Study." An independentmarketing
study prepared for Tri-Met, May 5, I98O.

2Tom Godfrey (198O), p. 55.
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(3.7) Ccs = (Ncd)(Ns)(CR) + (CI)

vhere

:

C(,g = monthly cost (dollars) for courier service

N(»(j = number of carrier deliveries per month

Ng = number of outlet stops per delivery

$5.50 each for 2-5 outlet stops

$U.3T each for 6-10 outlet stops
$3.23 each for II-I49 outlet stops

$2.67 each for over 50 outlet stops

CI = monthly equivalent insurance premium for courier
service. The I98I monthly equivalent premium
in Portland is $33. ^+6^

Postal Service Delivery Costs

A final alternative to staff delivery of fare prepayment plans to sales

outlets is the U.S. Postal Service. Specifically, the U.S. Postal Service can

provide economical service for the delivery of pass plans to low volume outlets.

Ticket books are generally too heavy to make this distribution mode economically

attractive and tokens are much too heavy to be sent through the mail.

Four of the eleven transit companies reviewed here use the U.S. PostaJ.

Service for the delivery of fare prepayment plans to sales outlets. All four

send only monthly passes through the mail and all packages are sent certified

mail. None of the companies pay an additional fee for insuring the packages.

The U.S. Postal Service rates for certified mail are as follows:

$0.75 - fee in addition to postage
0.60 - additional for return receipt

$1.35 - certified mail with return receipt

Additional fees for insuring mail are shown below in Table 3-1^. Note that

the Postal Service liability for insured mail is limited to $U00.

^1980 monthly equivalent premivim is inflated by a factor of IU.7I percent based
on the CPI for all services between May I98O and July I98I. See "CPI Detailed
Report," U.S. Department of Labor, Bureau of Labor Statistics for the month in

question.
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Table 3-lH

INSURED MAIL FEE SCHEDULE - I98I

Liability Fee

$ 0.01
20.01
50.01
100.01
150.01
200.01
300.01

$ 20.00
50.00

100.00
150.00
200.00
300.00
400.00

$0.it5

0.85
1.25
1.70
2.05
3.ii5

U.TO

Estimates of the weights of packages containing various quantities of

passes (monthly or weekly) and 10-trip ticket books are presented in Table 3-15*

Total package weights are based on 100 passes weighing 5 ounces, 10 books of

10-trip tickets weighing I.5 ounces, and envelope and invoice weights varying

by envelope size from I.5 to 8.5 ounces. This weight schedule should be accurate

for most fare prepayment programs. Passes with special coatings or with photo-

graphs, and tickets of a heavier stock obviously weigh more and this schedule

should be adjusted accordingly.

The cost to mail passes and tickets of the quantities shown in Table 3-15

are presented in Table 3-l6. One cost item missing from this table is the cost

of insurance. Since the maximum liability of insured mail is only $U00, only 20

monthly passes valued at $20 each could be sent per mail package. As with

courier service, a transit manager may opt for separate liability coverage if

more than $kOO worth of passes are sent to any one outlet.

Another item missing from Table 3-l6 is the cost of each mailing envelope.

Depending on size, these envelopes can cost between I8 and 56 cents each. The

monthly cost for delivering packages to sales outlets by the U.S. Postal Service

is a function of the number of outlets, the number of fare prepayment instruments

delivered to each outlet, and the type of fare prepayment plan (i.e., pass or

ticket book as shown here).
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Table 3-15

ESTIMATED PACKAGE WEIGHTS BY PACKAGE SIZE AND TYPE OF FARE PREPAYfffiNT PLAN

Quantity Weight, of Weight of Total Weight
Per Contents Envelope & Invoice of Package

Package (ounces

)

( ounces

)

( ounces

)

Passes

less than 10 0 0.5 2.5 2.5 - 3.0
0.5 2.5 3.0 - 5-0

51 - 100 2.5 5.0 2.5 5.0 - 7.5
101 - 200 5.0 - 10.0 i^.5 9-5 - 1U.5

201 - 500 10.0 25.0 U.5 li^.5 -29.5
501 - 1000 25.0 50.0 8.5 33.5 - 58.5

Ticket Books

less than 10 0 1.5 2.5 2.5 -
'

I4.0

10 - 50 1.5 T.5- 2.5 U.O - 10.0

51 - 100 T.5 15.0 U.5 12.0 - 19.5
101 - 200 15.0 30.0 1^.5 19.5 - 3U.5

201 - 500 30.0 75.0 8.5 38.5 - 83.5

Table 3-l6

ESTIMATED POSTAGE COST PER PACKAGE SENT CERTIFIED MAIL - 1981

Quantity 1st Class Certified Subtotal Return Total
Per Postage Mail Cost Receipt Cost

Package (Mean Value)

Passes

less than 10 $0.52 $0.75 $1.27 $0.60 $1.87
10 - 50 0.86 0.75 1.61 0.60 2.21

51 - 100 1.20 0.75 1.95 0.60 2.55
101 - 200 2.22 0.75 2.97 0.60 3.57
201 - 500 2.22 0.75 2.97 0.60 3.57
501 - 1000 2.89 0.75 3.6U 0.60 h.2h

Ticket Books

less than 10 0.69 0.75 l.kk 0.60 2.0U

10 - 50 1.37 0.75 2.12 0.60 2.72

51 - 100 2.22 0.75 2.97 0.60 3.57

101 - 200 2.1+0 0.75 3.15 0.60 3.75
201 - 500 3.38 0.75 U.13 0.60 U.73



The monthly cost can be represented, therefore, by the following expression:

^cm

(3.8) = ^ (Cgi + Cpi + Cc + Cj.)

i=l

where:

Ccm = monthly cost (dollars) to send fare prepayment instriiments

to sales outlets by U.S. Postal Service

^cm ~ total nximber of packages mailed each month

Cei ~ cost of envelope used in mailing to outlet i

Cpi ~ cost of first class postage to mail package to outlet i

Cq = certified mail rate

Cf = return receipt rate

With C(, = $0.75 and Cj. = $0.60 for each package independent of weight,

equation (3.8) thus becomes:

^cm

(Cei + Cpi)(3.9) Cem = ($1.35)(NcJ +

i=l

Where the cost of each envelope (Cg) and the first class postage rate

(Cp) are based on the schedule presented below in Table 3-lT.

Table 3-lT

ENVELOPE AND FIRST CLASS MAIL FEE SCHEDULE - I98I

No. of Passes Ce Cp No. of Ticket Ce
in Package Books in Package

less than 10 $0.18 $0.52 less than 10 $0.18 $0.69
10 - 50 0.18 , 0.86 10-50 0.18 1.37
51 - 100 0.18 1.20 51 - 100 O.3U 2.22

101 - 200 O.3U 2.22 101 - 200 O.3U 2.k0
201 - 500 O.3U 2.22 201 - 500 0.56 3.38
501 - 1000 0.56 2.89

-1+6-



Equation (3.9) appears to provide reasonable estimates of the cost per

package as evident by the responses fron the case site interviews. Data from

the four case sites using certified mail are presented in Table 3-l8. Two esti-

mates of the average package cost are presented: one from an official involved

in the distribution of fare prepayment at each case site, and the other estimate

from equation (3.9). In addition, the total monthly mailing cost for each

transit company is presented.

Table 3-l8

CERTIFIED MAILING COST BY TRANSIT COMPAIIY - I98I

Transit
Niimber of

Outlets
Number of

Per
Instruments

Package
Estimated Cost

Per Package
Total

Monthly
Company Served

Per Month Range Average Agency
Equation

(3.9)

Cost

St. Paul k35 10-300 68 NA $2.73 $1,188

Seattle 125 10-500 75a $3.00 2.73 3Ul

Sacramento 12 NA 6 1.75 2.05 25

Tucson 58 NA 86 2.35 2.73 158

^Average not known but estimated to be 75.

Complete Order Delivery Cost Equations

The three order delivery modes discussed in this section (i.e., staff

delivery, courier delivery, and postal service delivery) can be used together

or independently depending on the number of outlets and their locations, and

on the types of fare prepayment programs offered. Several sites employ two of

the three delivery modes; none, however, employs all three.



In sxiimnary, total monthly costs for delivering fare prepayment plans to

sales outlets can be estimated from one, or any combination of the folloving

three eq^uations as appropriate,

a) For transit staff delivery to sales outlets:

-0) Csd = Ld + ^d

where

:

C'sd ~ total monthly cost (dollars) to distribute fare
prepayment plans by staff to sales outlets

= monthly labor cost of staff delivery to sales outlets
as given in equation (3o5)

V(j = monthly vehicle cost for staff delivery to sales outlets
as given in equation (3«6)

b) For courier delivery to sales outlets:

(3.T) - (Ncd)(Ns)(CR) + (CI)

where the parameters have been defined in equation (3»T)

c ) For postal service delivery to sales outlets

:

Ncm

(3»8) = {Cei + + + Cj.)

i=i

vhere the parameters have been defined in equation (3*8)

Later in Chapter 5 some guidelines are presented for choosing among these

alternative delivery methods.
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DIRECT SALES COSTS

Order
PrGparatio

mmmQosts

Order
Delivery
Costs

Direct
Sales
Costs

Recording; aurid

Accounting
Costs

Description of Activities

An objective of most fare prepayment programs is to sell as many prepayment

instruments as possible. One vay of guaranteeing maximum sales is to put in

place a network of sales outlets throughout the transit service area so that all

transit riders have the opportunity to conveniently purchase fare prepayment

plans. These sales outlets can be complemented by the direct sales of prepayment

by either mail or telephone order. Unlike order preparation and delivery costs,

vhich are based primarily on the number of outlets served, sales costs are a

function of the number of sales transactions. The total costs to the transit

company associated with these sales activities are presented in this section.

Fare prepayment sales can occur through sales outlets, on board the transit

vehicle, or by telephone and direct mail.^ Sales outlets can be owned and

operated by the transit company or they can be public or private outlets such

as banks, department stores, hospitals, social service agencies, schools, and

places of employment. Although the sales activity may not be markedly differ-

ent to the consumer, the costs to the transit company differ significantly.

For example, sales outlets owned and operated by the transit company incur

labor, rent, material, and overhead costs. ^ Public and private sales outlets,

^Other methods are obviously possible (e.g., from vending machines), but these
methods are rare and cost data are not available. An on-going demonstration of
alternative distribution methods in Sacramento designed by Ecosometr ics , Inc.

will test the costs and effectiveness of these methods. See Ecosometr ics , Inc.

A Comprehensive Demonstration of Distribution Systems for Transit Fare Prepay-
ment : The Sacramento Regional Transit Project . Prepared for the Office of

Service and Methods Demonstrations, Urban Mass Transportation Administration,
Washington, D.C., February I98I.

^Overhead costs for rent, supplies, and miscellaneous expenses are described in

Chapter k.
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on the other hand, either donate labor and rent as an added service to their

customers and clients, or charge the transit company a coEmission on sales. At

one case site, public outlets use equipment for fare prepayment sales which are

paid for by the transit company^

Day and weekend passes are always sold on board the transit vehicle, by the

driver* After the exact fare is paid (generally two times the one-way fare),

the bus driver will issue the passenger a transfer-like pass which is usually

valid for unlimited rides throiighout the day. The purchase of day passes, like

the acquisition of transfer slips, may decrease the rate at which passengers

enter the bus when the fare is deposited, thus decreasing average running

speed and increasing vehicle hours and costs. Subsequent use of the pass

during the day, however, can reduce boarding times since no cash payments are

madec Since these two effects tend to cancel out, there may be no net changes

in boarding times and thus operating costs. Consequently, the potential change

in operating costs due to on-board pass sales is not reviewed in this study.

Telephone and direct mail sales generally occ\ir at the transit company head-

quarters or passenger service facility. Direct mail service allows customers

to purchase a fare prepayment instrument through the mail. Payment can be by

check, money order, or credit card. Following receipt of mail orders and

verification of all credit card purchasers, the fare clerk can then mail the

item(s) purchased directly to the individual.

Telephone payment allows customers to order and purchase a fare prepayment

instrument over the telephone using a major credit card. The customer provides

the fare clerk with his/her credit card number, date of expiration, name,

address, and telephone number. After verification of the customer's credit

card account and once an authorization number is obtained, the fare prepayment

instrument is mailed directly to the individual.

Similar to the costs associated with sales at transit-operated outlets,

telephone and direct mail programs incur labor and material costs. The costs

of materials for telephone and direct mail programs include envelopes, postage,

telephone, and bank service charges for credit card use. The types of operating

costs incurred in each of the four sales categories are summarized in Table 3-19*
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Table 3-19

TYPES OF DIRECT SALES COSTS INCURRED BY SALES CATEGORY

Transit- Public and Direct Telephone

Operated Private Mail Order

Outlets Outlets Sales Sales

Labor X XX
Equipment X XXX
Commissions X

Direct Sales Costs ; Transit-Operated Outlets

As shown in Table 3-19, transit-operated sales outlets incur labor and some

equipment costs. General supplies, rent, overhead, and administrative expenses

are discussed in Chapter h: Non-Transaction Oriented Costs.

Labor Requirements, Wages, and Costs

The labor requirements at transit-operated sales outlets in eight companies

are presented in Table 3-20. Although the data do not show a clear transition,

the average time required to make a transaction generally decreases as the

average number of monthly sales transactions increases. The fact that a clear

trend is not evident is due to differences in the types of fare prepayment

plans offered as well as differences in each system's recording requirements and

labor utilization. Nevertheless, the time required for most transactions varies

between 1.5 and 2.5 minutes. In an attempt to develop some reasonable estimates

of labor requirements, the data presented in Table 3-20 can be standardized as

shown in Table 3-21.

' Table 3-21

STANDARDIZED TIME REQUIRED PER TRAl^SACTION

Number of Monthly MINUTES REQUIRED PER TRANSACTION
Transactions at Outlet i Normal Range Standardized Value

(Ngi) (Rsi)

less than 5,000 3-0 - h.O 3-50

5,000 - 10,000 2.3 - 3.0 2.50

10,000 - 20,000 1.8 - 2.3 2.00

more than 20,000 1.5 - 1.8 1.T5

Outlets where many k,0 - 7.0 5.00

photographs are taken
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Table 3-20

LABOR REQUIREMENTS AT TRANSIT-OPERATED SALES OUTLETS

Transit Company Outlet
Man Hours

Per

Month

Number
of Monthly
Transactions

Minutes
per

Transaction

Seattle - Headquarters 260 2,323 6.72a

Los Angeles - Headquarters 603 5,501^3 6.58

Philadelphia - Red Arrow Division 693 9Ml k.kl

Philadelphia - 8 Depots 36UC 5,161^ k.23

Los Angeles - El Monte k09 6,973 3.52

Los Angeles - Greyhound Terminal 1003 21,731 2.77

St. Paul - MTC Office 9 201^ 2.69

Cincinnati - Headquarters 3 68 2.65

Los Angeles - Arco Plaza 298 8,U70 2.11

Philadelphia - 6 Cashier Offices I56C i^,590C 2.0I+

St. Paul - St. Paul Booth 69 2,200^ 1.88

St. Paul - Minneapolis Booth . 158 5.U56d l.fh

Los Angeles - Hollywood 298 10,722 1.67

Norfolk - Headquarters T2. 2,663 1.62

Portland - Customer Assistance Office 5'?h 21,3li^ 1.56

Sacramento - Passenger Service Center 73 ii,0l8 1.09

Philadelphia - 13th Street 173 9,529 1.09

Philadelphia - 15th Street 693 38,UU9 1.08

Philadelphia - Treasury 5 5i4l 0.55

^Includes sales of plans -involving photographs

^Excludes direct mail sales of passes

^Average value for 8 depots and 6 cashier offices respectively

'^Estimated number of monthly transactions

I -52-
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For estimation purposes, therefore, the labor costs for sales of fare prepayment

can be given by the following equation:

Ho

(3.11) Ls = (l/60)(Ws)(l + F^)^^ (Nsi)(Rgi)

i=l

where:

Lg = monthly labor cost (dollars) for selling fare prepayment plans
at transit-operated sales outlets

Wg = average hourly wage rate for sales activities at transit-
operated outlets

Fj- = fringe benefit rate

N-^^Q = number of transit-operated sales outlets

Ngi = number of monthly transactions at outlet i

Rgi = average time required (minutes) to make each transaction at

outlet i following the schedule presented in Table 3-21

Table 3-22 presents the monthly labor costs for each transit-operated out-

let, as well as those from Sacramento' s student photographic identification card

sales outlets. Because of the lack of data on labor requirements at five addi-

tional outlets operated by SCRTD in Los Angeles, the labor hours and costs for

these outlets were computed from equation (3.11). The fringe benefit rates and

average hourly wage rates for personnel involved in fare prepayment sales at

each site are also presented in this table.

Equipment Costs

Few transit companies keep detailed records of the costs of operating a

sales outlet. Consequently, general operating expenses — such as those in-

curred for utilities, maintenance, telephone, and office supplies — are pre-

sented in Chapter 5 as overhead expenses.

Three transit companies incur expenses on equipment for fare prepayment

sales. The first transit company, SEPTA in Philadelphia, requires all passes to

be validated at the time of sale. Thus, all sales outlets must have validator
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MONTHLY LABOR COSTS AT TRANS IT-OPERATED SALES OUTLETS - I98I

i

Number of Man Hours Average
1

Fringe Monthly
Transit Company Outlet Individuals Per Hourly Benefit Labor

Involved Month Wage Rate Rate Cost
(Percent)

Los Angeles
Greyhound N.A. 1003 $10.00 I46.7 14.711+

Headquarters N.A. 603 10.00 46.7 8,81+6

El Monte N.A. k09 10.00 U6.7 6,000
Arco Plaza N.A. 298 10.00 U6.7 4,372
Hollywood N.A. 298 10.00 U6.7 4,372
Long Beach N.A. Uia 10.00 kS.l 601^
Van Nuys N.A. 273a 10.00 I46.7 4,005a

South Central N.A. 10.00 H6.7 1,100a

South Bay N.A. 57a 10.00 i^6.7 836a

Wilshire Office N.A. 2il+a 10.00 U6.7 3,139a

Philadelphia
8 depots (each) N.A. 36k 11.00 36.1 5,446

(conibined) (2910)^ 11.00 36.1 (43,566)^
6 cashier offices (each) N.A. 156 12.00 36.1 2,545

j

(combined) (935)^ 12.00 36.1 (15,270)^
13th Street 1 173 11.00 36.1 2,590
15th Street 5 693 I+.80 36.1 4,527
Treasury 1 5 12.00 36.1 82

Red Arrow Division 1+ 693 8.50 36.1 8,017

St. Paul
MTC Office 1 9 8.92 33.2 107
Minneapolis Booth 2 158 8.92 33.2 1,877
St. Paul Booth 1 69 8.92 33.2 820

Seattle
Headquarters k 260 • 8.00 35.7 2,823

Cincinnati
Headquarters 1 3 3.85 38.7 16

Portland
Customer Assistance Office k

.
1U.08 33.0 10,374

Norfolk
Headquarters , 3 72 29.0 $402

Sacramento
Passenger Service Center 1 73 7.^+1 776
Headquarters N. Ao 28 7.^+1 h3.h 298
Photo id's - Headquarters 1 173 l^kl 1+3.

U

1,838
Photo id's - School Outlets 6.50 k3.k 736

aMonthly labor hours and costs computed from equation (3.11).

^The larger nxjimbers in parentheses indicate the total labor requirement and monthly
labor cost at the conbined outlets '



stsunps and a supply of ink. On the average, each outlet has ten validators

at $7.50 each. Ink for the validators cost SEPTA $2,500 per year, or $26.88

annually per outlet. Thus, total monthly cost per outlet is:

Monthly Cost
Per Outlet

Validators $6.25
Ink 2.25

Total $8.50

Total monthly material cost to all sales outlets is $790.

Sacramento and Seattle both issue photographic identity cards (ID cards)

to special pass purchasers or riders. ^ The principal cost element for issuing

photo ID cards is, of course, the camera. The Polaroid cameras used in Sacra-

mento and Seattle retail for $3,200 each in I98I dollars. In addition, film,

ID cards, and plastic coating material are required to produce these passes.

The costs per photograph for these items, except ID cards, are shown in Table

3-23. The costs of printing ID cards are presented in Chapter k.

Table 3-23

COSTS FOR ISSUING PHOTOGRAPHIC IDENTITY CARDS - I98I

Polaroid Camera: $3,200 each

Film: $325/case
25 rolls/case
12 photographs/ roll $1.08 /photograph

Plastic Coating: $99/'box

1,000 photographs /box — $0. 10 /photograph

Table 3-2U presents the monthly equipment and material costs for issuing

photographic identity cards. Note that with the exception of the camera, the

costs incurred are based on the number of passes sold.

Other transit systems, such as Los Angeles, issue photographic identity cards

but accurate data on the number of cards issued per month was not available.
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Table 3-2h

MONTHLY EQUIPMENT AND MATERIAL COSTS FOR
PHOTOGRAPHIC IDENTITY CARDS - I98I

Transit Company
Number of
Monthly-

Transactions

Film
Cost

Plastic
Cost

Camera
Cost^

Total
Monthly-

Cost

Seattle (t C )i 0 oil
$ Ti'9r 9 ODO

Sacramento
Headquarters
School Outlets

llh
328C

835.92
33h.2k

TT.i+O

32.80
11*7.9^+^

lli7.9i^^

1,061
535

^Monthly equivalent capital costs computed using a capital
recovery factor with 12^0 discount rate and five year useful
life ($73.97 /month).

^Sacramento uses four cameras during the beginning of the
school season.

Three month totals averaged over 12-month period.

Sales Costs : Public and Private Outlets

All of the transit companies included in this study use public and private

sales outlets to supplement their own fare prepayment outlets. Banks, savings

and loan institutions, department stores, hospitals, schools, and places of

employment are all used for this purpose. Although many institutions, agencies,

and companies will sell fare prepayment plans as a benefit or convenience to

their clients and employees, a significant nvuaber charge a commission on sales.

The fact that many transit companies are paying commissions suggests that a

broad distribution system is in the interest of the transit company.

Sales commissions can either be based on a percentage of prepayment sales

revenues or on a fixed rate per instrument sold. In addition, some transit

systems will pay a commission on sales over a specified amount (e.g., 1% on

sales over $1,000). The sales coimission rates in all 11 case sites are pre-

sented in Table 3-25. Each transit company's average monthly commission fee

is also presented.
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Table 3-25

SALES COMMISSION RATES BY TRANSIT COMPANY

Transit Company Commission Rates
Number of

Cominissioned

Sales Outlets

Avg. Monthly
Commission

Paid

Los Angeles
Greyhound Terminal

Public /Private Outlets

5?o pass revenues
8/i ticket revenues

3% pass revenues
1

207
$17,875
$92,152

Philadelphia $0.25 per weekly pass

{ylo of value)
$0.50 per monthly pass

(l.6fa of value)

75 $20,615

St. Paul lio revenues over

$1,000 per month
ii50 $57,1^3

Seattle $0.U0 per. monthly pass

{l,h-2lo of value)

$0.10 per E&H sticker

{5I0 of value)

i|00 $19,092

Wilmington 2% revenues at WSFS
institutions only

N.A. $208

Other than those systems that do not pay a commission, commission rates

vary from one percent in St. Paul to eight percent at the Greyhound Terminal

in Los Angeles. The fixed charges per transaction range from $0.10 per monthly

elderly and handicapped sticker in Seattle (5/^ of value), to $0.50 per monthly

pass in Philadelphia (l.6y& of value). Table 3-26 presents a categorization of

sales commission rates.

Table 3-26

LEVELS OF SALES COMMISSION RATES - I98I

Percentage of Rate Per

Sales Value Instrument^

Lov Rate 0 0

Medium Rate 1-3 $0.25 - $0.50
(1.6% - 3%)

High Rate 3-8 $0.10
(5%)

^Figures in parentheses denote sales commission expenses
as percentages of the sales value of the prepayment
instrument.
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The following two parametric equations are provided to estimate the total

monthly sales commission of a fare prepayment program. For commissions based

on a percentage of sales revenues ;

Nco

(3.12a) SCp = (CMPj)(Pj)(Nij)

where:

i=l j=l

SCp = total monthly sales commission (dollars) for percentage rate
commissions

N(,Q = number of commissioned sales outlets

= number of different types of fare prepayment plans

CMPj = commission rate (decimal) for fare prepayment plan J

Pj = price (dollars) of fare prepayment plan j

Nj^j = number of monthly transactions at outlet i for fare prepayment
plan J

If total sales are known and commissions are based on only one fare prepay-

ment type, then equation (3»12a) becomes:

j

(3.12b) SCp = (CMP)(P)(N)

where:

(p)(n) = total sales revenue

For commissions based on a fixed rate per instrument;

Nco

(3.13a) SCj- = (cMRj)(Nij)

where;

i=l J=l

SCj- = total monthly sales commission (dollars) for fixed
value commissions

N(,Q = number of commissioned sales outlets

N-t = number of different types of fare prepayment plans

CMRj = commission rate (dollars) per fare prepayment plan j sold

Nj^j = number of monthly transactions at outlet i for fare prepayment
plan J



When total sales are known and where commissions are based on one fare pre-

payment type, the equation for total monthly sales commissions becomes:

(3.13b) SCj. = (CMR)(n)

where:

N = total number of fare prepayment instruments sold

Sales Costs : Direct Mail Order and Distribution

Both labor and material costs are incurred in direct mail order and distri-

bution. The labor requirements and costs are discussed first.

Labor Requirements, Wages, and Costs

Five of the eleven transit systems interviewed allow transit users to pur-

chase fare prepayment plans through the mail. As shown in Table 3—27, the time

required for each mail order transaction can vary from one to six minutes. For

the five transit companies shown, there appears to be no relationship between

sales time per transaction and the number of monthly transactions. For mail

order sales, therefore, an increase in the number of transactions will not

necessarily lead to a reduction in the average transaction time. Obviously

other factors, such as reporting and credit card verification requirements, as

well as follow-ups on bad checks, affect the transaction time.

Table 3-27

LABOR REQUIREMENTS FOR DIRECT MAIL SALES

Number of Man Hours Minutes
Transit Monthly Per Per

Company Transactions Month Transaction

Norfolk h33 Uo 5.5U

Los Angeles 1200 87 i^.35

Wilmington 10 0.5 3.00

Portland 550 16 1.75
St. Paul 195 k 1.23
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As a guideline for determining the labor requirement for mail order sales,

the standardized values presented below in Table 3-28 can be used. The values

are ranked according to the labor requirement.

Table 3-28

STANDARDIZED LABOR REQUIREMENT AND TRANSACTION TIMES
FOR DIRECT MAIL SALES

Labor MINUTES PER TRANSACTION
Requirement Normal Range Standardized Value

Large h - S 5.0
Normal 2 - h 3.0
Small 1-2 1.5

The equation for estimating the monthly labor cost for direct mail sales

is given as

:

(3.1U) = (l/60)(Wdm)(l + Fr)(MMdni)(Ndi,)

where:

Lfjju = monthly labor cost (dollars) for direct mail sales

^dm ~ average hourly wage rate for direct mail sales

Fj. = fringe benefit rate

15«0
minutes per transaction for systems with high labor
requirements

3.0 minutes per transaction for systems with normal labor
requirements

1.5 minutes per transaction for systems with low labor

requirements

^dm ~ number of monthly direct mail transactions

Table 3-29 presents the actual monthly labor costs at each of the five case

sites operating direct mail programs.
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Table 3-29

LABOR COSTS FOR DIRECT MAIL SALES - I98I

Transit Man Hours Average Fringe Monthly
Company Per Hourly Benefit Rate Labor
Outlet Month Wage Rate ( Percent

)

Cost

Los Angeles 87 $12.12 k6,l $1,51+7

Portland 16 IU.O8 33.0 300
Norfolk ho 3.85 29.0 199
St. Paul k 8.TT 33.2 I47

Wilmington 0.5 6.73 1+0.6 5

Material Costs

The material costs associated with mail order prograjas in five case sites

are shown in Table 3-30. In addition to these costs, a transit company can ex-

pect to pay a fixed annual fee and marginal rate for business reply mail (BRM).

This service, provided by the U.S. Postal Service, allows an individual to send

an order form (commonly referred to as mailers) to the transit company free of

charge. The transit company will then pay the postage plus a five cent sur-

charge. The annual fee for this service is $1+0.

Table 3-30

ACTUAL MATERIAL COSTS FOR DIRECT MAIL PROGRAMS
AT FIVE CASE SITES - I98I

Transit Cost Per Cost Per Postage Cost
Company Order Form Envelope Per Transaction

Los Angeles $0.0250 $0. 0650a $0.10
St. Paul 0.0500^. OC

Portland 0.0352 0.0223 0.18

Norfolk 0.0372 o.oi+io 0.18

Wilmington N.A. 0.0650a 0.18

a-Standard transit company envelopes are used. Printed
envelopes cost approximately $65 per thousand.

bor der forms are photocopied in-house (estimated at five

cents per copy).

St. Paul has no envelope and postage costs because
they require a self-addressed stamped envelope with

every mail order.
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Special Cost : Service Charges for Credit Card Payment - Another service

a transit company can provide in its direct mail program is to allow the pay-

ment of fare prepayment plans by credit card. In order to be able to process

these transactions, it is necessary for the transit company to enter into an

agreement with the company's financial institution. The financial institution

will then verify all credit card purchases and process these transactions. A

discount rate (service charge) ranging from three to five percent is normal for

transactions "without plastic" (i.e., without credit card in^jrint). The dis-

count rate could be as low as two percent if a credit card imprint is made. A

realistic bank card discount rate schedule for drafts without plastic is pre-

sented below in Table 3-31.

Table 3-31

APPROXIMATE BANK CARD DISCOUNT RATE SCHEDULE
FOR DRAFTS WITHOUT PLASTIC - 198l^

MONTHLY SALES DRAFT AVERAGE
VOLUME Under

$20
$20.01
to $35

$35.01
to $50

$50.01
to $75

$75.01
to $100

$101 and
over

$ 1 - $ 2,500 5-15% 5.25^. 5.00^

2,501 - 5,000 5.50 5.25 5.00 it. 50 it. 25 l+.OO

5,001 - 7,500 5.25 5.25 H.75 h.25 3.75 3.75

7,501 - 12,500 5.25 5.00 i^.75 I+.25 3.75 3.50

12,501 - 20,000 5.25 5.00 k.50 3.75 3.50 3.50

20,001 - 25,000^ 5.25 U.75 h.50 • 3.75 3.50 3.50

^Without plastic refers to those transactions where credit card imprints are
not taken. Two percent is added to original rate schedule for drafts with
plastic quoted by the Bank of America for the Sacramento Regional Transit.

^Monthly volume above this figure is subject to individual contract negotiation.

Source : Ecosometrics , Inc. A Comprehensive Demonstration of Distribution
Systems For Transit Fare Prepayment : The Sacramento Regional Transit
Project. Prepared for the Office of Service and Methods Demonstrations,
Urban Mass Transportation Administration, February I98I.

-62-



Credit card verification at the transit company can occur in three ways:

i) checking the credit card number in the interbank listing: Card
Recover Bulletin

;

ii) calling the transit company's financial institution by telephone to

obtain an authorization number; or

ill) using a credit card verification machine.

The first option, vhile simple, does not fully protect the transit company

against all situations in which a credit card cannot be used for payment.

The second option is the most common approach for credit card verification.

Moreover, the transit company's financial institution will usually include the

cost of this service in the discount rate (service charge). Use of a credit

card verification machine, while the most efficient approach, is also very

expensive. Most transit companies will not find this option cost-effective

unless extremely high sales volumes and sale values exist.

The total monthly material cost for a direct mail program can be estimated

from the following equation:

Total Material Cost = (Cost of Order Forms) + (Cost of Business Reply Mail

Fee (BRM)) + (Cost of Envelope and Postage) + (Cost

of Credit Card Service)

or

(3.15)
.

MCdm = (NdHi)(Cd^) + (BRM + (Cp + Cps)(Ndm)] + (Ce)(Ndni) + iCj>)i^dm^

+ (NdJ(P)(DR)

where;

MC(jjji = monthly material cost (dollars) for direct mail program

^dm ~ number of monthly direct mail transactions

^dm ~ cost per order form (dollars)

BRM = business reply mail monthly fee, currently at $U0 f 12 = $3*33

Cp = first class postage cost per mailing

Cpg = cost of postage surcharge for business reply mail service

currently at $0.05

Cq = cost per envelope

P = weighted average cost of a fare prepayment instrument sold

through the direct mail program

DR = financial institution bank card discount rate (service charge)

according to the schedule presented in Table 3-31
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The total monthly material cost for each of the five case sites is presented

in Tahle 3-32. Total costs are presented using actual case site data and assum-

ing a business reply mail charge (except for St. Paul). The last four coliomns

present total and average material costs for two situations: first, assuming

no credit card usage (columns six and seven) and second, assuming 50 percent of

all transactions are credit card sales (last two columns).

The average material cost for a direct mail program should cost approxi-

mately 50 cents per transaction regardless of the quantity sold through the

mail. Notice that insurance fees are not included in this figure. If credit

cards are acceptable methods of payment, the non-labor costs of the program

can be expected to double.

Sales Costs : Telephone Order and Mail Distribution

Telephone order is similar to direct mail order in that the transactions

take place at the transit company headquarters. Unlike a direct mail program

where several methods of payment are possible, telephone orders of fare prepay-

ment must be charged to the customer's major credit card. The costs for this

service are equivalent to the discount rates charged by financial institutions

for direct mail sales presented in Table 3-31^

Labor Requirements, Wages, and Costs

Only one of the eleven case sites operates a telephone order service

(Wilmington), and that program had just begun at the time of the interview.

Since only 35 monthly passes were ordered by telephone during the month of the

interview, it is impossible to provide accurate data on the labor requirements

and costs of this program. Nevertheless, evidence from Wilmington and other

transit companies suggests that the labor requirements are not significantly

different from those of a direct mail program. Thus:

(3.16) L^ei = (l/60)(Wtel)(l + Fj.) (MMtel) (Ntel)

where:

L-tex = monthly labor cost (dollars) for telephone sales

^X,e± = average hourly wage rate for telephone sales

Fj. = fringe benefit rate
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i5.0

minutes per transaction for systems with high labor
requirements

3.0 minutes per transaction for systems with normal labor
requirements

1.5 minutes per transaction for systems with low labor
requirements

N-tel = number of monthly telephone transactions

Based on an average usage rate of $6.73, fringe benefit rate of 1+0.6 percent,

and three minute per transaction labor requirement, Wilmington's monthly labor

cost is $16.56 for its telephone order program.

Equipment and Material Costs

The non-labor costs that are ijicurred in a telephone order and mail dis-

tribution program include telephone installation and monthly service charges,

bank card service charges, window envelopes, and first class postage. Tele-

phone installation and monthly service charges vary by region and type of

telephone system used. As part of its on-going demonstration, Sacramento

Regional Transit obtained quotes from Pacific Telephone for the telephone order

program scheduled to begin in early I982. These figures are presented below in

Table 3-33.

Table 3-33

TELEPHONE INSTALLATION AMD MONTHLY SERVICE COSTS - I98I

Type of Installation Charge Monthly Total Monthly
Telephone System Total Monthly Equiv* Service Telephone

Charge Charge^ Charge Cost

3 Pushbutton Phones With $370.97 $8.58 $28.55 $37
Two Rotary Lines

3 Pushbutton Phones With U58.U5' 10. 60 39-32 50
Three Rotary Lines

^One-time charge converted to monthly equivalent cost using a capital recovery
factor based on an interest rate of 12 percent and normal life of five years.

Source : Communication with Ms. Beth F. Beach, Fare Prepayment Manager, Sacra-
mento Regional Transit.
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From this data and from the material costs reviewed for direct mail

programs, the non-labor costs incurred in a telephone order program can be stan-

dardized as follows:

• telephone service (including
installation and monthly charges): $30 - 50 per month

• bank card service charges: h - 6% of sales

• window envelopes: $0.0317 each

• postage: $0.l8 each

The equation for estimating total material costs for a telephone order

program can thus be given as

:

(3.17) MCtel = (TO) + (Ntel)(Pt).(DR) + (Ce)(Ntel) + (Cp)(Ntel)

where:

MC-tel = monthly material cost (dollars) for telephone order program

TC = monthly equivalent telephone installation and service charge

N-teX = number of monthly telephone orders

F-^ = weighted average cost of a fare prepayment instrument sold

by telephone

DR = financial institution bank card discount rate based on
schedule presented in Table 3-31

Cg = cost per envelope

Cp = first class postage cost per mailing

Since Wilmington does not have a separate telephone line for fare prepayment

sales, its monthly non-labor costs is only $U2.59'^ With labor costs, the

telephone order program costs $59' 15 per month. Thirty-five passes were sold

by telephone during the month of this interview resulting in a unit cost of

$1.69 per transaction. As sales increase, average costs will not necessarily

drop since all charges, including labor, are transaction dependent.

^Based on average sales volume of 35 passes, average pass price of $20.10,

5 percent discovmt rate, and envelope and postage charges shown above.
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Complete Direct Sales Cost Equations

Although none of the 11 transit systems reviewed in this study employs all

four sales activities analyzed in this section, it is possible for a transit

company to operate its own sales outlets, pay commissions on sales at public and

private outlets, and operate both direct mail and telephone order programs. The

complete cost equations for each of these four activities are summarized below.

a) For sales at transit-operated outlets , total monthly costs are the svim

of labor, rental, and material costs. Thus:

(3.18) Cto = Lg + MCs

where:

C-^Q = total monthly cost (dollars) of operating a sales outlet

Lg = monthly labor costs for selling fare prepayment plans at

sales outlets as given in equation (3.11)

MCg = monthly material cost required for sales at outlets as
reviewed in the text

b) For sales at public /private outlets , the total monthly cost is simply
the commission paid to all outlets. Where commissions are based on a
percentage of sales revenue, total monthly costs are:

Nco Nt

(3.12a)
^^P

"
X] ^2 ^^^Pj^(Pj^^Nij)

i=l J=l

where the parameters have been defined in equation (3.12a)

Where commissions are based on a fixed rate per instrument, total monthly

costs are:

(3.13a) SCj. = ^ (CMRj)(Nij)

i=l j=l

where the parameters have been defined in equation (3.13a)
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c) For direct mail sales of fare prepayment plans, the total monthly
operating cost is equal to the labor cost plus the material or non-

labor cost. Thus:

(3.19) Cdjn = + MCdm

where:

^dm ~ total monthly cost (dollars) of operating a direct mail
program

L(jjn = monthly labor cost for direct mail sales as given by
equation (3.1^)

MC(im = monthly material cost for direct mail program as given by
equation (3.15)

d) For telephone order and mail- distribution of fare prepayment plans, the
total monthly cost is equal to the sum of the monthly labor and material
cost. Thus:

(3.20) Ctel = Ltel + MCtel

where

:

^tel ~ "total monthly cost (dollars) of operating a telephone
order program

-^tel ~ monthly labor cost for telephone sales as given by
equation (3.l6)

MC-tel = monthly material cost for telephone order program as

given by equation (3.1?)
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RECORDING MD ACCOUNTING COSTS

mtm RECORDING AND
ACCOUNTING

COSTS

Description of Activities

The final recurrent tasks of any fare prepayment program are recording all

sales and accounting for all revenue income. These two tasks are usually per-

formed at separate times and by different personnel. Recording fare prepayment

sales, for example, is done at the time the sale is transacted (or shortly

thereafter) by a fare agent. The cost incurred for this activity is simply

the labor cost at transit-operated sales outlets or at a transit company head-

quarters if direct mail and telephone order programs are used. The total

labor cost for recording sales, therefore, is a function of the procedures

used and the number of monthly prepayment sales.

Accounting procedures vary from one transit company to the next depending

on the arrangements made with public sales outlets. Most companies, however,

have consignment accounts with their outlets. While sales on a consignment

basis has its advantages, there are those who argue that such a system is labor

intensive. For this reason, some transit companies sell tickets or passes to

their public and private outlets, either for cash or on a charge basis. Which-

ever system is used, it is up to the accountant to post the accounts receivable

or entries to consignment accounts on a periodic basis as sales outlets are

serviced. Like the recording activity, accounting fare prepayment sales is a

transaction oriented task. The larger the sales volume at a particular outlet,

the more time is required to verify and account for sales and revenues. This

section presents the labor requirements and costs for sales recording and

accounting. As will be shown, both activities exhibit economies of scale; that

is, as the number of monthly transactions increases, the average labor required

(i.e., labor per transaction) decreases.
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Recording Costs

The labor requirements for recording sales at transit-operated sales out-

lets and for sales programs at transit company headquarters are presented in

Table 3-3^. No recording costs are incurred by the transit company for sales

from public, private, and employer outlets, and from the transit vehicle for

day passes. In Figure 3-2, the average transaction time is plotted against

the number of monthly transactions to graphically show this relationship.

Notice that economies occur throughout the normal range of monthly prepayment

sales.

Table 3-3h

MONTHLY LABOR REQUIREMENTS FOR RECORDING SALES

(transit-operated outlets, direct mail and telephone programs only)

Transit Company and
Type of Sales Program

Man Hours
Per Month

Number of
Monthly

Transactions
Minutes Per

Transaction

St. Paul - MTC Office 13. 9T 201 I+.IT

Tucson - 20-Ride Pass^ 33.60 560 3.60

Tucson - Semester Pass^ 1+2.00^ 1,055^ 2.39

St. Paul - St. Paul Booth 35.57 2,200 0.9T

Philadelphia - Treasury 8.66 5I+I 0.96

Norfolk - Direct Mail Order 5.1+1 k33 0.T5

Sacramento - Passenger Service 31.20 1+,018 0.1+T

Center
St. Paul - Minneapolis Booth 25.1+6 5,1+56 0.28

Norfolk - Headquarters 10.00 2,663 0.23

Portland - Customer Assistance 69.28 21,311+ 0.20
Office

^These plans are from a special fare prepayment demonstration program
and not part of the regular monthly pass program. The recording
costs are borne by the University of Arizona and Pima College and
not the transit company.

^Total hours and number of transactions per semester (3.5 months).

iThis implies that average recording costs vrill decrease as sales volume
increases.
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Minutes

Per

Transaction

3.0

2.0

1.0

1.0 2.0 3.0 l+.O 5.0 6.0 T.O 9^

Monthly Transactions
(thousands)

Figure 3-2: AVERAGE RECORDING TIME BY SALES VOLUME FOR TRANSIT-
OPERATED OUTLETS, DIRECT MAIL, AND TELEPHONE PROGRAMS

The labor requirements for sales recording can be standardized by sale

volume from Figure 3-2 as shown in Table 3-35

•

Table 3-35

STANDARDIZED RECORDING LABOR REQUIREMENTS PER TRANSACTION

(transit-operated outlets j direct mail, and telephone programs only)

MINUTES PER TRANSACTION
Monthly Sales Volume

Less than 500
500 - 1,000

1,000 - 2,000
2,000 - 5,000
5,000 - 10,000

More than 10,000

Normal Range

2.20
1,20
0.60

0.35
0.30
0.20

4.20

2.20
1.20
0.60

0.35
0.30

Standardized Value
(MMr)

3.10

1.70
0c90
0.50
0.33
0,25
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Based on the relationship presented in Table 3-35, the monthly labor cost

for recording fare prepayment sales can be estimated from the following equation:

(3.21) Lj- = Lj^Yi + Lj-t

where:

(3.21a) Lj-h = (l/60)(Wj,h)(l + Fj,)(MMj,) (N(ijQ + N^ell

Nto

(3.21b) Lrt = (l/60)(Wj-t)(l + Fj.) ^ (Ni)(MMri)

i=l

where:

Lj- = total monthly labor cost (dollars) for recording fare prepayment
sales at transit-operated outlets and at headquarters

^rh ~ monthly labor cost (dollars) for recording fare prepayment sales
at headquarters

L^^ = monthly labor cost (dollars) for recording fare prepayment sales
at transit-operated outlets

^rh ~ average hourly wage rate for recording fare prepayment sales at

headquarters

^rt ~ a-verage hourly wage rate for recording fare prepayment sales at
transit-operated outlets

Fj- = fringe benefit rate

Ndm = number of monthly direct mail transactions

^tel ~ number of monthly telephone transactions

N-j-Q = number of transit-operated sales outlets

Nj[ = number of monthly transactions at outlet i

3.10 minutes per transaction when there are less than 500

monthly transactions at headquarters (or at outlet i)

l.TO minutes per transaction when there are 500-1,000
monthly transactions at headquarters (or at outlet i)

jo. 90 minutes per transaction when there are 1,000-2,000

^r(i) =( monthly transactions at headquarters (or at outlet i)

)0.50 minutes per transaction when there are 2,000-5,000
monthly transactions at headquarters (or at outlet i)

0.33 minutes per transaction when there are 5,000-10,000
monthly transactions at headquarters (or at outlet i)

0.25 minutes per transaction when there are more than 10,000
monthly transactions at headquarters (or at outlet i)
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The labor costs for recording fare prepayment sales at each case site are

presented in Table 3-36. The transit companies in Tucson and Richmond are not

represented because they do not incur any recording costs. Neither site operates

its own sales outlets nor sales programs at its headquarters. The actual labor

requirements at each site are used to compute labor costs when this information

is available. When it is not available, the standardized values presented in

Table 3-35 are used to estimate monthly labor costs.

In addition to the labor cost for recording fare prepayment sales. Tidewater

Transit in Norfolk photocopies each monthly pass ordered through the mail for its

own records. None of the other three transit companies with direct mail programs

incurs this extra record-keeping cost. For Norfolk, the cost each month for

photocopying k33 passes is approximately $21.65.

Accounting and Reconciling Costs

Accounting costs are incurred by all transit companies and for all sales

methods. Except for on-board sales, accounting costs are incurred on a per

transaction basis. The accounting costs incurred from sales at outlets and at

headquarters are discussed first.

Accounting Costs From Conventional Sales Outlets and Headquarters

The labor requirements for accounting and reconciling fare prepayment sales

at nine transit companies are presented in Table 3-37* Like the labor require-

ments for recording sales, the average time required for accounting sales drops

as the the number of transactions increases. The average transaction time is

plotted against number of monthly transactions in Figure 3-3, showing this

inverse relationship. As with recording time, economies of scale occur through-

out the normal range of monthly prepayment sales.



Table 3-36

MONTHLY LABOR COSTS FOR RECORDING FARE PREPAYMENT SALES - I98I

(transit-operated outlets, direct mail, and telephone programs)

Transit Company
and Type of

Sales Program

Number
of Monthly

Transactions

Minutes
per

Transactions^

Average
Hourly

Wage Rate

Fringe
Benefit
Rate

(Percent)

Monthly
Labor
Cost

Los Angeles
10 outlets
Direct mail

6U,Tl6
1,200

0.15
0.90

$10.00
12.12

I16.7

1+6.7

$2,373
320

Philadelphia
18 outlets 126,787 0.15 10.91 36.1 l+,707

St. Paul

3 outlets
Direct mail

7,857
195

0.1+6

3.10
8.92
8.77

33.2

33.2
716

118

Seattle
1 outlet 2,323 0.50 8.00 35.7 210

Cincinnati
1 outlet 255 3.10 3.85 38.7 70

Portland
1 outlet
Direct mail

21,3lU

550

0.20
3.10

111. 08

111. 08

33.0

33.0
1,331

532

Norfolk
1 outlet
Direct mail

2,663
k33

0.23

0.75

I1.33

3.85
29.0
29.0

57

27

Sacrajnento

Headquarters
Passenger service
center

Photo ID services

1,568
1+,018

2,087

0.90
O.I47

0.90

7.1+1

7.1+1

6.8I1

1+3.1+

ii3.1+

U3.I+

250
331+

307

Wilmington
Direct mail
Telephone

10

35

3.10
3.10

6.73
6.73

I1O.6

U0.6
5

17

^Actual labor requirements are used whenever possible as presented in

Table 3-31+. When data from a site are not available, the standardized
values shown in Table 3-35 are used to compute estimates of monthly
labor costs.
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Table 3-37

MONTHLY LABOR REQUIREMENTS FOR ACCOUNTING
AND RECONCILING FARE PREPAYMENT SALES

Man Hours Number of

^Semester passes sold during one month period only.

Minutes
Transit Company Per Monthly Per

Month Transactions Transact

Tucson (monthly pass; 33 3,767 0.526
Tucson (demonstration plans) 13 1,615a 0.1+83

Norfolk h6 7,281 0.379
Wilmington 88 19Mo 0.272
Seattle lk3 58,073 O.1I+8

Portland 11+6 62,687 O.ll+O

Sacramento 50 22,501+ 0.133
Philadelphia 325 220,938 0.088
Los Angeles • 3h6 266,506 0.078
St. Paul 87 11M9 0.073

Minutes

Per

Transaction

0.50

0.1+0

0.30

0.20

0,10

0 10 20 30 1+0 50

Monthly Transactions
(thousands)

Figure 3-3 : AVERAGE ACCOUNTING TIME AND SALES VOLUME
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The labor requirements for accounting and reconciling fare prepayment sales

are standardized by sales volume in Table 3-38. These figures are based on the

data presented in Table 3-37.

Table 3-38

STANDARDIZED ACCOUNTING LABOR REQUIREMENTS PER TRANSACTION

Monthly Sales Volume
MINUTES PER TRANSACTION

Normal Range Standardized Value
(MMp)

Less than 5,000 O.hO - 0.55 O.U5

5,000 - 10,000 0.31 - O.UO 0.35
10,000 - 20,000 0.23 - 0.31 0.26

20,000 - 50,000 0.12 - 0.23 0.15
50,000 - 100,000 0.10 - 0.12 0.11

100,000 - 200,000 0.08 - 0.10 0.09
More than 200,000 0.06 - 0.08 O.OT

Based on this relationship, the monthly labor cost for accounting and

reconciling fare prepayment sales can be estimated from the following equation:

(3.22) La = (l/60)(Wa)(l + Fj.){m: - l^oh^^^a^

where:

Lg. = monthly labor cost (dollars) for accounting and reconciling
fare prepayment sales

Wg^ = average hourly wage rate for accounting and reconciling
fare prepayment sales

Fj- = fringe benefit rate

NT = total number of monthly transactions

NqIj = number of monthly on-board transactions

minutes per transaction when there are less than 5,000
monthly transactions
minutes per transaction when there are 5,000-10,000
monthly transactions
minutes per transaction when there are 10,000-20,000
monthly transactions
minutes per transaction when there are 20,000-50,000
monthly transactions
minutes per transaction when there are 50,000-100,000
monthly transactions
minutes per transaction when there are 100,000-200,000
monthly transactions
minutes per transaction when there are more than 200,000
monthly transactions

MMa =<

,0.1+5

0.35

io.26

0.15

[0.11

0.09

^0.09
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The monthly labor costs for accounting fare prepayment sales at each case

site are presented in Table 3-39 • Cincinnati is the only transit company that

does not handle the accounting of its token sales. The financial institution

that collects and deposits Queen City Metro's revenues accounts for all daily

cash, including revenues from token sales. The transit authority is not charged

for this service as long as it maintains an average balance of $60,000 in its

account. The opportunity cost for these funds at an annual interest rate of 10

percent is $500 per month.

Accounting Costs From On-Board Sales

In addition to the costs incurred for accounting fare prepayment sales from

conventional sales outlets, three case sites incur costs in the accounting of

on-board sales of weekend passes.-'- Data on two of the three programs where cost

information is available are presented in Table 3-^0.

With data from only two programs, it is difficult to arrive at conclusions

concerning the specific factors that drive the costs in this accounting activity.

At first glance, however, it appears that once again there are economies of

scale; that is, average labor requirements decrease as sales volumes increase.

This relationship is suggested by the difference in the number of minutes per

transaction between the two sites.

Table 3~kO

LABOR REQUIREMENTS FOR ACCOUNTING ON-BOARD SALES OF WEEKEND PASSES

Transit
Company

Man Hours
Per

Month

Number of
Monthly

Transactions

Minutes
Per

Transactions

Days
Issued

Per Month

Man Hours
Per

Day Issued

St. Paul 30.31 3l+,92.T 0.052 8.66 3.50

Tucson 8. TO 2,000 0.261 8.66 1.00

Sacramento Regional Transit sells day passes on-board its vehicles but does not
account for those sold.
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Table 3-39

MONTHLY LABOR COSTS FOR ACCOUNTING
AND RECONCILING FARE PREPAYMENT SALES - 198

1

Transit Comijany

Number
of Monthly

Transactions^

Minutes
per

Transaction

Average
Hourly

Wage Rate

Fringe
Benefit
Rate

(Percent)

Monthly
Labor
Cost

Los Angeles 266,506 0.078 $12.12 U6.7 $6 ,160

Philadelphia 220,938 0.088 16.27 36.1 7,175

St. Paul T1,U89 0.073 8.77 33.2 1,016

Seattle 58,073 O.II+8 7.05 35.7 1,370

Cincinnati U,3T3 N.A.'^ N.A.° N.A.^ 500

Portland 62,681 O.lUO 12.98 33.0 2,525

Norfolk 7,281 0.379 8.32 29.0 k9k

Sacramento 22,501+ 0.133 9.65 h3.h 690

Richmond 29,600 O.150C 8.32^ 31.1 877

Wilmington 19,1+20 0.272 6.73 I1O.6 833

Tucson U,628 0.518^ 6.08 30.5 317

^This column does not include on-board sales of day passes.

^Accounting activities are performed by the transit company's financial
institution when collecting fare box and token revenues. Costs presented
are opportunity costs. See text for explanation.

^Accurate data not available. The figure presented is obtained from stand-
ardized values given in Table 3-38 and based on Richmond's sales volume.

^Data not available, wage rate based on Norfolk data.

^Weight average transaction time from Table 3-35

•
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The labor requirements for preparing day passes for sales on-board transit

vehicles were discussed earlier in this chapter and found to be related more to

the number of days the passes were issued than to the number of passes sold.

The same relationship, however, does not hold true for the accounting activity

since the daily time requirement increases with sales.

The monthly labor cost for accounting on-board weekend pass sales can be

estimated from the following equation:

(Wap)(l + Fr)(Nd)(MHap)

monthly labor cost (dollars) for accounting and
reconciling on-board sales of weekend day passes

average hourly wage rate for accounting and reconciling
on-board pass sales

fringe benefit rate

number of days per month passes are sold on-board transit
vehicles

1.00 hours per day when there are less than 5,000 passes sold
per month

2.25 hours per day when there are 5,000-2^,000 passes sold per
month

3.50 hours per day when there are more than 2ii,000 passes sold

per month

The monthly labor costs for accounting on-board pass sales at the three

case sites offering weekend passes are presented in Table 3-^1. The Sacramento

Regional Transit also sells day passes on board buses but no accounting or

reconciliation is done in Sacramento to determine exactly how many day passes

are actually sold.

Complete Recording and Accounting Cost Equations

Recording and sales accounting costs were reviewed in this last section

of Chapter 3* To summarize, a complete set of the cost equations needed for

analyzing the labor costs associated with recording and accounting activities

is presented here.

(3.23) Lap

where:

Lap

^ap
~

Fr =

Nd =
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Table 3-hl

MONTHLY LABOR COSTS FOR ACCOUNTING ON-BOARD SALES OF WEEKEND PASSES - 1981

Transit
Company

Number
of Monthly

Transactions

Days Issued
Per

Month

Man Hours
Per Day
Issued

Average
Hourly

Wage Kate

Fringe
Benefit Rate

^ Percent )

Monthly
Labor

Lost

St. Paul 3k, 921 8.66 3.50 8.TT 33.2 $35i+

Seattle 24,827 8.66 3.5^ 7.05 35.7 290

Tucson 2,000 8.66 1.00 6.08 30.5 69

^From Table 3-39.

^Based on man-hour estimates presented in equation (3.23).

a) For recording fare prepayment sales at transit-operated outlets and at
headquarters, the following cost equations is used:

(3.21) Lr = Lj^h + Lrt

where:

Lj- = total monthly labor cost (dollars) for recording fare prepayment
sales at transit-operated outlets and at headquarters

^rh ~ monthly labor cost (dollars) for recording fare prepayment sales
at headquarters as given in equation (3.21a)

Lj--t = monthly labor cost (dollars) for recording fare prepayment sales
at transit-operated outlets as given in equation (3.21b)

b) For accounting fare prepayment sales from all sales outlets excluding
on-board sales, the following cost equation is used:

(3.22) La = (l/60)(Wa)(l + Fr)(NT - No-b)(MMa)

where the parameters have been defined in equation (3.22)

c) For accounting on-board fare prepayment sales , the following equation
is used:

(3.23) Lap = (Wap)(l + Fj, ) (N^) (MHap)

where the parameters have been defined in equation (3.23).
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4

NON-TRANSACTION ORIENTED COSTS

INTRODUCTION

The costs directly attributable to the sales of transit fare prepayment

plans were discussed in detail in the last chapter. There are, however, many

fare prepayment program costs that are not directly driven by the number of

prepayment instruments sold. The cost of designing a fare prepayment plan,

for example, is based on the complexity of the individual design and the fre-

quency of the design change. This cost will not change if sales increase or

decrease. In this chapter the cost of designing fare prepayment plans, as

well as other non-transaction oriented costs are .described in detail.

Some of the functional activities discussed in this chapter, while cate-

gorized under the rubric of non-transaction oriented costs, are loosely related

to sales volume. Expenditures on advertising, for example, will generally be

greater in transit companies with high sales volumes. This relationship, how-

ever, is hot due to the size of the program as much as it is due to a management

decision on the importance of the prepayment program and the relative merits of

advertising. Similarly, printing costs, which increase as sales escalate, are

reviewed in this chapter because printing fare prepayment plans is not directly

related to a fare prepayment transaction.
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The cost behavior of non-transaction oriented activities are discussed in

this chapter. The specific activity costs include:

• design costs , or the costs incurred for the design and art work of a
fare prepayment plan;

• printing costs ^ or the costs incurred to print and deliver new fare
prepayment instruments to the transit company;

• inventory costs , or the costs incurred for storing fare prepayment in-
struments at the transit company headquarters or garage;

• miscellaneous handling costs , or the costs incurred in counting new
passes, separating tickets from cash revenues, and destroying unsold
passes;

• advertising costs , or the costs incurred to advertise a fare prepayment
program;

• administrative costs , or the costs incurred in supervising, administer-
ing, and promoting a fare prepayment program;

• general overhead costs , or the costs incurred for space, utilities,
telephones, and general supplies, but not labor; and

• cost of funds , or the costs resulting from lost interest on fare rev-
enues due to delays in crediting a transit company's account.

Detailed cost and planning information are presented in this chapter for

each of the above cost categories. Unlike in the previous chapter where each

cost category is divided into independent functional activities with cost

elements identified for each activity, such a division is not possible here.

This is so because each cost category in this chapter results in a unique cost

equation that translates labor and equipment into standardized unit costs.

Figure k-1 illustrates the sequence followed in this chapter for analyzing

non-transaction oriented costs, starting with design costs and ending with the

cost of funds. This figure reappears at the beginning of the analysis of each

cost category to help the reader see each activity in its place as part of this

cost analysis. The particular cost category being discussed in each section

of the chapter is highlighted on the figure.

Figure h-li SEQUENCE FOLLOWED FOR ANALYZING NON-TRANSACTION ORIENTED COSTS
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DESIGN COSTS

DESIGN
COSTS costs HAJfDbtKO
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a>sTs
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Description of Activities

Designing fare prepayment plans includes choosing the dimensions of the

instrument, the type of paper stock to use, and the artwork on both sides of

the instrument. Tickets, tokens, and punch cards usually have simple designs

and, consequently, most transit companies use standard designs provided by the

printing company. These designs are changed slightly to incorporate the transit

company's logo and information on the use of the prepayment instrument.

Since most fare prepayment plans do not require special designs, transit

companies do not spend a significant amount of money to design tickets, tokens,

and punch cards. A set-up charge at the time of printing will usually cover

the artwork. Passes, however, are usually preceded by relatively ambitious

advertising campaigns to inform the public of the pass and its benefits. In

these instances, more attention is placed on design and artwork to make the pass

attractive, functional, and — to the extent possible — counterfeit free.

As shown in Table U-1, eight of the eleven case sites report significant

design costs for ten prepayment plans. Nine of the ten plans are passes; the

remaining plan is a 20-ride punch card. The design costs for these plans range

from $57 to $3,500 per design, with design changes occurring every six months

to three years. Fifty percent of the transit companies analyzed make design

changes annually.

In addition to the plans' total design costs. Table U-1 presents average

design costs (i.e., the cost per instrument printed). Although this cost varies

widely from $0.10 to $U.T9 per thousand instruments printed, there is a clear

inverse relationship between unit cost and volume printed. As a transit company

sells more pass plans, the amount of funds spent on pass design will increase

but at a decreasing rate. Artwork and design will, therefore, contribute less

to the cost of selling each fare prepayment instrument as sales increase.

^The volume printed is generally indicative of the sales volume.
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Table ^-1

FARE PREPAYMENT DESIGN COSTS - I98I

Fare In-House Average Cost per
Transit Prepayment or Outside Design Design Monthly Thousand
C ompany Plan Design^ Lost Frequency Volume Instruments

Printed Printed

NorfoIk Monthly Pass 0 q> 125»00 6 months ^+,350 $4.79
Sacramento Monthly Pass 0 do0.2d annually Id ,000 $3.5^
Tucson Semester Pass I 57.20 3 years 500 $3.10
Portland Monthly Pass 0 bOO.OO 6 months 43,250 $2.31
Tucson 20-Ride Punch I 57.20 3 years 715 $2.22
Lios itngexes 0 c;nn on o-nnutixxy 111 (^(^1

St. Paul Monthly Pass 1 735. i+2 annually 70,000 $0.88
Philadelphia All Passes 0 3,500.00 2 years 309,800 $0.1+7

Los Angeles Monthly Pass 0 500.00 annually 160,000 $0.26
Seattle Monthly Pass I 100.00 annually 80,000 $0.10

^In-house designs are indicated by I and outside designs are indicated by 0.

Another aspect of the cost of designing pass plans is that in-house designs

are less expensive than the designs produced by contractors or advertising agen-

cies. This is probably true because in-house design cost estimates generally

do not include overhead and material costs. A contractor, hovever , is obviously

interested in covering his total cost plus a fee as reflected in his invoice.

Based on the cost data presented in Table U-l, standardized design costs at

different average printing volumes are presented in Table \-2 for in-house and

outside designs.

Table U-2

STANDARDIZED DESIGN COSTS PER THOUSAND PRINTED FOR
IN-HOUSE AND OUTSIDE DESIGNS - I98I

IN-HOUSE DESIGNS OUTSIDE DESIGNS

Average Monthly Standardized Cost Average Monthly Standardized Cost
Volume Printed (DCi) Volume Printed (DCi)

Less than 10,000 $2.70 Less than 10,000 $l+.60

10,000 - 30,000 1.90 10,000 « 30,000 2.90
30,000 -- 60,000 "1.10 30,000 - 60,000 1.80

60,000 - 100,000 0.60 60,000 - 100,000 1.10
100,000 - 200,000 0.20 100,000 - 200,000 0.60
More than 200,000 0.10 More than 200,000 0.1+0
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Based on this analysis, a transit manager can estimate the average monthly-

cost for designing pass plans as follovs:

Npd

(l+.l) D = (1/1000)^^ (NPi)(DCi)

where:

1=1

D = average monthly cost (dollars) for designing pass plans

Np(j = number of prepayment plans that incur significant design costs

NPj^ = average monthly volume printed of prepayment plan i

DC^ = standardized design cost per thousand instruments printed of
prepayment i following the schedule presented in Table k-2

The average monthly design costs for all eight transit systems reporting

significant design activities are presented below in Table U-3. Unlike many

other cost elements of fare prepayment program, the costs incurred in designing

pass plans are not large.

Table h-3

AVERAGE MONTHLY DESIGN COSTS -I98I

Transit
Company

Average Monthly
Volume Printed

Average Monthly
Design Cost

Los Angeles 201,66? $ 83
Philadelphia 309,800 II16

St. Paul 70,000 61
Seattle 80,000 8

Portland i+3,250 100

Norfolk i*,350 21

Sacramento 16,000 57
Tucson 1,215 3
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COSTS
ii 11

•COST?J

*

—

^

> —*^
COS?
OF

Description of Activities

Printing fare prepayment plans is generally done by professional printing

companies and not by the transit agency itself since there are significant

economies of scale in printing or minting fare prepayment plans. Most of these

economies can not be realized by a transit company because of their relatively

lov printing requirements and the high" capital costs of printing equipment. Of

the eleven case sites, SunTran in Tucson is the only system that does not con-

tract out for its printing needs. This is because SunTran — a city-owned

transit system — uses the printing facilities of the City of Tucson. The

result of this policy is that, for its demonstration plans, SunTran has been

able to reduce its unit printing cost below the level that could be provided

in the marketplace given SunTran 's minor requirements of student semester

passes and 20-ride punch cards.

The printing costs presented in this section generally incorporate the cost

of engraving, set-up, printing, and delivery to the transit company, as well as

all sales taxes. SCRTD in Los Angeles is the only transit company included in

this investigation that picks up its own fare prepayment plans from the printer.

The cost to SCRTD for making its own monthly pick-ups is included in the total

monthly printing cost for Los Angeles as presented in Table k-l& at the end of

this section.

As a general rule, printing costs are affected by the following four

factors:

• type of fare prepayment plan,

• quality of materials and printing,

• annual volume printed, and

• printing frequency.?-

^The minting cost of tokens is affected by the first three factors only.
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The type of fare prepayment plan is an important factor affecting costs

since most plans require a different printing process. Ticket books, for

example, are more expensive than strip tickets or tickets in rolls because the

printer must cut, collate, and staple tickets to toake ticket books.

The printing costs for a particular fare prepayment plan can differ depend-

ing on the quality of the paper and ink or the printing process used. St. Paul

prints more monthly passes than Philadelphia and at a third the price because

St. Paul chose a much simpler design. Philadelphia's pass, however, cannot be

color photocopied or easily counterfeited because each pass is laminated with an

irradescent coating.

There are definite economies of scale in printing fare prepayment plans

as shown in Figures U-2a and h-2h. Figure U-2a shows that large volmae printing

orders will result in lower unit printing costs, all other factors being equal.

For example, for two transit companies ordering ticket books at six-raonth inter-

vals, the company ordering 100,000 books will pay a lower unit cost than the

company ordering only 10,000. This relationship is true over the normal range

of printing orders.

Similarly, as shown in Figure U-2b, a transit company can reduce its unit

printing cost by ordering plans less frequently, given a fixed annual printing

requirement. I98I cost estimates prepared for the Sacramento Regional Transit

(RT) for printing RT's monthly pass indicate that RT can save 21 percent by

ordering one 12-month supply instead of two, 6-month supplies. Greater savings

are obtained when comparing a 12-month order to orders placed every month, as

shown in Table k-k, A higher unit price is charged for smaller orders primarily

because of the large fixed cost for engraving and set-up. Order size, therefore,

is the major factor affecting the unit cost of printing. This factor is used

throughout this analysis in developing standardized costs for printing.

Table h-h

PRINTING COSTS BY ORDER SIZE FOR A MONTHLY PASS IN SACRAMENTO - I98I

Printed Printed Printed
Monthly Semi-Annually Annually

Order Size 16,000 96,000 192,000
Printing Cost Per Order $1,332 $2,206 $3,506
Annual Printing Cost $15,98U $14,U12 $3,506
Unit Printing Cost $83.25 $22.98 $18.26
(cost per thousand)
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Unit Cost

($)

Low Medium High

Annual Volume Printed

Figure U-2a: UNIT PRINTING COST BY ANNUAL VOLUME PRINTED ASSUMING CONSTANT
PRINTING FREQUENCY

Unit Cost

($)

Monthly Semi- Annually-

Annually

Printing Frequency

Figure l|-2b: UNIT PRINTING COST BY PRINTING FREQUENCY ASSUMING CONSTANT ANNUAL
VOLUME PRINTED
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Since weekly and monthly passes can only be used during the period of time

for which they were printed, it is important that transit managers carefully

decide how many passes to print. If too few passes are ordered, demand will

exceed supply. On the other hand if too many are ordered, the transit company

may be spending more on printing than necessary. Obviously, overprinting is

required to cover fluctuations in demand. Thus, the issue facing many transit

managers is determining how many more passes to order.

Nearly all of the transit companies interviewed for this study print many

more instruments than are required. Anywhere from 20 to 200 percent more

passes are being printed than actually sold. Although seasonal and annual

fluctuations are occurring, such excess printing orders are unnecessary. The

authors believe that for mature fare prepayment programs, an average overprint-

ing rate of between 20 and 35 percent is reasonable. The actual rate chosen

will depend on fluctuations in demand, volumes printed, and unit printing

cost.

The printing costs discussed in this section are presented by type of fare

prepayment plan. Specifically, the costs are presented in six categories.

1. monthly, weekly, and semester passes ;

2. day passes , including weekend day passes;

3. tickets and punch cards , including ticket books, ticket strips, and
tickets sold individually;

k, tokens
;

5. stickers and stamps ; and

6. special passes and permits , including annual passes, photo permits,
and tourist passes.

Actual printing costs at each site are presented under each of the six

categories, and standardized costs are developed from this information. Para-

metric cost equations that will generate printing cost estimates are presented

at the end of this section along with the average monthly printing cost for each

transit system.

Monthly, Weekly, and Semester Passes

Monthly, weekly, and semester pass printing costs for ten transit companies

are presented in Table These costs are presented along with the size of

each order and printing frequency. With few exceptions, unit printing costs tend
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to decrease as the size of the printing order increases. This relationship is

shown graphically in Figure k-3 for most of the monthly pass plans. Notice that

significant economies of scale occur for order sizes below 50,000 instruments.

Beyond that value, unit costs will continue to decrease but at a much slower rate.

Table 4-5

PRINTING COSTS FOR MONTHLY, WEEKLY, AND SEMESTER PASSES - I98I

Fare Prepayment Plan
and

Transit Company

Size
of

Order

Printing
Frequency

Cost Per
Thousand
Printed

Monthly Pass
Philadelphia
Wilmington
Norfolk
Portland
St. Paul

• Tucson
- Sacramento

Seattle
Los Angeles

Weekly Pass
Philadelphia
Richmond

Semester Pass
Tucson

iiO,000

Ik, 2^0
26,100

259,500
70,000
95,320
96,000
960,000
160,000

259,800
65,000

1,750

monthly
3 months
6 months
6 months
monthly
annually
6 months
annually
monthly

monthly
6 months

6 months

$108
71
58
k3

33
32

23
21
10

108

20

69

Printing

Cost Per

Thousand

$120

100

80

60

ho

20

50 100

Size of Order
(thousands)

150 200

Figure k-3: MONTHLY PASS PRINTING COSTS BY SIZE OF ORDERS - I98I



The differences in printing costs at comparable volumes are probably due

to differences in printing quality and annual printing requirements. Philadel-

phia's monthly and weekly passes are considerably more expensive than other

plans because of the high cost technology used in the printing process to make

the passes counterfeit-proof. The ten dollar cost difference between Tucson

and Sacramento may also be due to printing quality. Another explanation, how-

ever, is that Sacramento prints twice as many plans each year and thus gets a

better price.

The weekly and semester pass prices presented in Table U-5 do not differ

substantially from monthly pass prices. Tucson's relatively low price for

printing only 1,750 semester passes is probably due to the fact that they are

printed by the City of Tucson. Based on the data presented in Table ^4-5 sjnd

Figure h-2, printing costs can be standardized by order size for estimating

purposes. These values are presented in Table k-6.

Table h-6

STANDARDIZED PRINTING COSTS FOR MONTHLY, WEEKLY, AND
SEMESTER PASSES BY SIZE OF ORDER - I98I

COST PER THOUSAND PRINTED
Size of Order Normal Range Standardized Cost

Less than 10,000 More than $90 $120
10,000 - 30,000 $1+7 _ $90 60

30,000 - 50,000 $37 - $U7 ko

50,000 - 100,000 $30 - $37 32
More than 100,000 Less than $30 25

Day and Weekend Passes

Day passes, including day passes valid only on weekends, are relatively

inexpensive plans because of the volumes printed and the quality of the paper

stock used. Most transit companies that do offer day passes use a paper stock

similar to that used for bus transfers. In Sacramento, for example, I50 passes

are boiind in pads. The passes are torn from the pad when issued to the passen-

ger.
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Printing costs for the four transit companies that sell day and weekend

passes are presented in Table k-l along with the volumes printed and printing

frequency. Notice that the printing costs drop quickly at high order sizes.

The inverse relationship between unit cost and size of order is presented in

Figure k-h.

Table U-T

PRINTING COSTS FOR DAY AND WEEKEND PASSES - I98I

Fare Prepayment
Plan and

Transit Company

Size
of

Order

Printing
Frequency

Cost Per
Thousand
Printed

Weekend Pass

Tucson
St. Paul
Seattle

Day Pass

Sacramento

Printing

Cost Per

Thousand

$120

100

80

60

1+0

20

3,500
286,000

1,200,000

2,205,500

weekly
6 months
annually

3 months

500 1,000 1,500

Size of Order
(thousands of instruments)

$92
13
6

2,000

Figure U-U: DAY PASS PRINTING COST BY SIZE OF ORDER - I98I



Based on the curve shown in Figure h-h and the data from Table ^-T , a

series of standardized printing costs by size of order is presented below in

Table U-8.

Table k-Q

STANDARDIZED PRINTING COSTS FOR DAY PASSES BY SIZE OF ORDER - I98I

Size of Order
COST PER THOUSAND PRINTED

Normal Range Standardized Cost

Less than 50,000 More than $50 $90
50,000 100,000 30 - 50 ho

100,000 200,000 18 - 30 2h

200,000 500,000 • 11-18 Ik

500,000 - 1,000,000 T - 11 9
1,000,000 - 2,000,000 3 - T 5

More than 2,000,000 Less than $3 2

Tickets and Punch Cards

In addition to pass plans, most of the transit companies investigated in

this study offer trip-limited plans to their customers. Although most of

these are in the form of ticket books, strip tickets and punch cards are also

provided. The printing costs for these fare prepayment plans are shown in

Table k-9'

Four quantities of ticket books are included in the data base: lO-trip,

20-trip, UO-trip, and ii5-trip ticket books. Although one might expect the aver-

age cost of a U5-trip book to be greater than the cost of printing a lO-trip

book, the data presented in Table U-9 suggest that there is no cost difference.

Richmond, for example, orders 100,000 books, one to two times each year. At

this volume, the printer charges $29*^3 per thousand, regardless of the type

of books requested. The cost difference in Seattle between its 20-trip and

UO-trip ticket books is probably due to the voliime ordered since one would

expect a UO-trip ticket book to be at least as expensive as a 20-trip book.

Average printing costs, therefore, can be approximated by the volume

printed and not the quantity of tickets enclosed in each book. The costs and

volximes presented in Table h-9 are plotted in Figure h-3 to show the inverse

relationship between order size and cost. From this curve, one can estimate

what costs to expect when ordering ticket books of different quantities.

These costs are presented in Table U-10.
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Table h-9

PRINTING COSTS FOR TICKETS AND PUNCH CARDS - I98I

Fare Prepayment
Plan and

Transit Company-

Size
of

Order

Printing
Frequency

Cost Per
Thousand
Printed

Ticket Books

Seattle: 20-trip
Los Angeles (BEEP): 10-trip
Los Angeles (School 3's): 10-trip
Norfolk: 10-trip
Seattle: UO-trip
Los Angeles (School): 10-trip
St. Paul: 10-trip
Los Angeles (Regular) 10-trip
Richmond: 10-, 20-, U5-trip
Portland: 10-trip

6,000
21,000
7,200

1*5,000

30,000
15,000
15 ,000
21* ,600

100,000
200,000

Monthly
2 Months
2 Months
6 Months
Monthly
2 Months
6 Months
2 Months
9 Months
6 Months

$31*8

291
196

92

87

85
58

58

29

25

Strip Tickets

Wilmington: 10-trip 30,000 3 Months 25

Tickets in Rolls

Los Angeles: any quantity 600,000 3 Months 3

Punch Cards

Tucson: 20-trip
St. Paul (Commuter): 10-trip
St. Paul (School): 10-trip

2,500
•

20,000
81*, 000

6 Months
3 Months
Annually

69
38

10

^With the exception of tickets sold in rolls, all quantities presented are for
ticket books or individual cards and not individual tickets.
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$300

250

Printing 200

Cost Per

150
Thousand

100

50

0 50 100 150 200

Size of Order
(thousands)

Figure h-^: TICKET BOOK PRINTING COST BY SIZE OF ORDER - 1981

Table k-10

STANDARDIZED PRINTING COSTS FOR TICKET BOOKS BY SIZE OF ORDER - 1981

COST PER THOUSAND PRINTED
Size of Order Normal Range Standardized Cost

Less than 10,000 More than $l80 $250
10,000 - 30,000 60 - 180 87
30,000 - 50,000 ho - 60 50
50,000 - 100,000 25 - ho 30

More than 100,000 Less than $25 20

Wilmington is the only case site that offers customers strip tickets. Be-

cause they are not bound and stapled, strip tickets are significantly less

expensive than ticket books. For example, 30,000 10-trip strip tickets cost

$25.33 per thousand in Wilmington, while Seattles' 30,000 UO-trip ticket books

cost $86.67 per thousand. Wilmington's unit costs, moreover, are less than

those in Portland, and Portland is printing 200,000 books.

Another way to minimize the cost of printing tickets is to order them in

rolls as Los Angeles does for its school program. Their cost per thousand

tickets is $3.2U. Selling tickets from rolls, however, will not meet most pas-

senger needs.
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Finally, the costs of printing punch cards, which are presented in Table

k-9, are plotted in Figure h-6 by size of order. Once again there are economies

of scale. In addition, punch cards are less expensive to print than ticket

books. For example, 8U,000 punch cards cost St. Paul $9.82 per thousand while

200,000 ticket books in Portland cost $25*^0 per thousand. The major disadvan-

tage of punch cards is that the bus driver must take time to p\mch each card

when the passenger is boarding.

Printing

Cost Per

Thousand

6 20 liO ^0 80 100

Size of Order

(thousands)

Figure k-6: PUNCH CARD PRINTING COSTS BY SIZE OF ORDER - I98I

For estimation purposes, a set of standardized costs is presented in Table

U-11. These values should provide reasonable estimates of punch card printing

costs at different printing volumes.

Table U-11

STANDARDIZED PRINTING COSTS FOR PUNCH CARDS BY SIZE OF ORDER - I98I

Size of Order
COST PER THOUSAND PRINTED

Normal Range Standardized Cost

Less than 10,000 More than $52 $62
10,000 - 30,000 28 - 52 38

30,000 - 50,000 17 - 28 22

50,000 - 100,000 8-17 12

More than 100,000 5 - 8 T
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Tokens

Tokens are the only form of fare prepayment that must be minted instead of

printed. In addition, tokens are reusable and can last for an indefinite period

of time. To avoid hoarding of tokens prior to a fare change, many transit

companies have an extra quantity of tokens of a different type to replace those

in circulation.

Four of the eleven transit companies included in this study use tokens:

Philadelphia, St. Paul, Cincinnati, and Sacrajaento. It has been more than six

years since any of these companies has purchased nev tokens. The quantities

minted, year of purchase, and minting costs for three of the companies are

presented in Table U-12.

Table h-12

MOST RECENT TOKEN PURCHASES IN THREE TRANSIT COMPANIES^

Transit Volume Year Minting Cost
Company Minted Purchased Per Thousand

Philadelphia 1,500,000 197^ $55
Cincinnati 500,000 I969 N.A.

Sacramento 50,000 19T1 $U6

^Data on St. Paul not available.

The prices shown in Table h-12 are several years old and, therefore, should

not be used for estimating nev token prices. The I98I prices quoted by several

minting companies indicate that price can be affected in three vays. First,

costs will drop as volvune increases. Because of the high cost of the alloys

used, the drop in unit price is not as significant as the drop shown for ticket

or pass plans. Secondly, as the size (diameter) of the token increases, so

will its cost. Token diameters can range from O.65 inches to as much as 1.51

inches. Token prices increase very fast at sizes above 1.2 inches in diameter.

Finally, token prices depend on the alloy used. Brass, for exeunple, is signifi-

cantly more expensive than alximinum.
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The 1981 costs for brass tokens are presented in Table U-13 and graphically-

represented in Figure h-f. Each curve in the figure represents a unique token

size and shovs hov the unit costs drop as the size of the order increases. For

comparison purposes, a U.S. quarter is 0.955 inches in diameter.

Table U-13

TYPICAL MINTING COSTS FOR BRASS TOKENS - I98I

Size of
Order

COSTS PER THOUSAND MINTED BY TOKEN DIAMETER
0.900" 0.98i4' 1.125" 1.375"

1,000 tokens $96 $109 $119 $160
5,000 tokens 73 85 96 137

10,000 tokens 70 83 9h 13i^

25,000 tokens 68 81 92 132
50,000 tokens 6k 77 88 128

100,000 tokens 53 65 75 117

Source ; I98I Price List for Golden Brass Tokens from the Roger
Williajns Mint.

$160

Printing

Cost Per

Thousand

0 20 i+O So 80 100

Size of Order
(thousands)

Source: I981 Price List for Golden Brass Tokens from the Roger
Williams Mint.

Figure h-f : TOKEN COSTS BY SIZE OF ORDER AND TOKEN SIZE - I98I
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stickers and Stamps

Special stamps or stickers are used by several transit companies to mini-

mize their printing cost and still offer the convenience of a pass to different

customers. This is possible because stickers allow the transit company to dif-

ferentiate the pricing and restrictions of a pass, while keeping the sane base

pass. Stamps in Sacramento, for example, can be placed on a regular monthly

pass to create a pass good for services outside the city of Sacramento. The sane

stamp can also be placed on the photo identity cards (iD's) for senior citizens

and the handicapped, allowing them to use the card as a reduced fare monthly

pass.

The printing costs for stamps and stickers in four transit companies are

presented in Table I+-IU. Note the significant difference in prices between

the high-cost stamps printed in Seattle and Sacramento, and those printed in

Los Angeles and Portland. Costs are much higher in Seattle and Sacramento

because of the quality of the stamp. The stamp used in Seattle may also be

expensive because of the low volume printed.

Table k-lk

PRINTING COSTS FOR STA!4PS AND STICKERS - I98I

Transit
Company

Purpose Size
of

Order
.

Printing
Frequency

Cost Per

Thousand
Printed

Seattle Elderly and Handicapped 10,000 Monthly $U0

Sacramento Elderly and Handicapped, 72,000 Annually 28

Zone

Portland Zone 90,000 6 Months 6

Los Angeles Student 70,000 Monthly 7

College 50,000 Monthly 6

Senior Citizen 95,000 Monthly 6

Express 70,000 Monthly
/'

D
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The information presented in Table k-lk suggests that printing costs do not

vary by order size. Although this is probably not the case, a firm relationship

between unit cost and printing volume cannot be developed from these data. Con-

sequently, for standardized cost purposes, stamp and sticker printing costs are

stratified into high, medium, and low cost categories as shown in Table U-15.

Table 1^-15

STANDARDIZED PRINTING COST FOR
STAMPS AND STICKERS - I98I

Cost Per Thousand Printed

High Cost $3^+

Medium Cost ' 20
Low Cost 6

Special Passes

In addition to the fare prepayment plans already presented in this section,

transit companies can sell special passes and permits to subgroups of the tran-

sit riding population. Two types of special passes offered by the case sites

include

:

• photographic identity cards (base passes) and annual passes; and

• tourist passes.

Although all of the transit companies reviewed in this study offer permits

or identify cards to special user groups, only Los Angeles and Sacramento were

able to provide data on the costs of printing identity cards for use by special

clients. When used with stajnps or stickers, identity cards become reduced-fare

monthly passes. In Seattle, photographic equipment is used to prepare annual

passes, as well as other reduced-fare passes.

Los Angeles is the only case site to offer tourists unlimited travel for

fixed periods of time. Five different tourist passes are offered: 3-, 5-» T-,

10-, and 15-day passes. Passes are priced at $1.00 per day.
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The costs of issuing a photographic identity card or annual pass were

reviewed in Chapter 3 as a sales cost at transit-operated sales outlets. Of

all the materials used in each photographic pass, the base card is the only

item printed. The printing costs for these cards in Los Angeles and Sacrajnento

are shown in Table h-l6.

Table U-l6

PRINTING COSTS FOR IDEIJTITY CARDS (EXCLUDING PHOTOGRAPHS) - I98I

Transit Purpose Size Printing Cost Per

Company of Frequency Thousand
Order Printed

Los Angeles Base Pase 100,000 2 Months $21

Sacramento Elderly and 30,000 Annually 17
Handicapped

Based on the Los Angeles and Sacramento data, identity cards for base

passes and annual passes can be purchased for approximately $20.00 per thousand

printed. Identity cards are less expensive than monthly passes because fewer

colors and a simpler design are used.

The tourist passes used in Los Angeles are printed monthly for $10.20 per

thousand. Approximately 8,000 passes are printed each month. The low cost is

due to the relatively simple design and low cost materials used.

Parametric Cost Equation For Printing Fare Prepayment Plans

The average monthly cost for printing all of the plans included in a tran-

sit company's fare prepayment program can be estimated using the standardized

costs developed in this chapter. The values developed for all fare prepayment

plans are summarized in Table h-lj.

-103-



Total monthly printing costs can be estimated from the following para-

metric equation.-'-

N4

(U.2) PC = (1/1000) ^2 (Si)(PRij)/(PFi)

where:

PC

Nt

Si

PR

PF^

i=l

= total average monthly cost (dollars) for printing all fare
prepayment plans

= number of different fare prepayment plans

= size of printing order for fare prepayment plan i

= standardized printing cost per thousand instruments of fare
prepayment plan.i at printing volume j as given in Table
U-18.

= number of months between printing orders for fare prepayment
plan i.

The average monthly costs for printing each fare prepayment plan offered by

all 11 transit companies are presented in Table U-l8. Most of the costs pre-

sented are based on the actual costs obtained during the interviews. In some

cases — as noted in the table — monthly cost estimates are based on the stan-

dardized costs presented in Table h-lf » The minting costs for the four transit

companies that sell tokens are converted into monthly equivalent costs by first

amortizing the total minting cost over a ten year useful life.^ A discount

rate of 12 percent is used to obtain annualized costs. Monthly equivalent costs

are simply the annualized costs divided by twelve

i

Delivery costs, such as those incurred in Los Angeles, are not estimated separ-

ately in this equation since the standardized costs (PRj_j) already incorporate
delivery charges.

A ten year useful life is a resonable estimate for tokens in contemporary
transit companies.
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Table U-IT

STANDARDIZED COSTS FOR PRINTING DIFFERENT FARE PREPAYMENT PLANS - 198

1

STANDARDIZED COSTS BASED ON ORDER SIZE (PRij)
(cost per thousand printed)

Size Monthly, Weekly, Day and Ticket Punch Tokens^
of Semester Weekend Books Cards

Order Passes Passes

Less than 10,000 $120 $90 $250 $62 $96
10,000 - 30,000 60 90 87 38 92

30,000 - 50,000 ko 90 50 22 90
50,000 - 100,000 32 ko 30 12 82

100,000 - 200,000 25 2h 20 T 75
200,000 - 500,000 25 Ik 20 7 75
500,000 - 1 ,000,000 25 9 20 7 75

1,000,000 2 ,000,000 25 5 20 7 75
More than 2 ,000,000 25 2 20 7 75

STANDARDIZED COSTS NOT BASED ON ORDER SIZE (PR^)

Printed Item Cost Per Thousand Printed

Multiple-Trip Strip Tickets $25

Tickets Sold in Rolls 3

Sticker & Stamps: High Cost 3^

Medium Cost . 20

Lov Cost 6

Identity Cards 20

Tourist Passes 10

^Costs are for 0.98i| inch diameter brass tokens only. See Table h-13 for

costs for other token sizes.
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INVENTORY COSTS

GOBTS
IHVENTORT
COSTS

AOYEfrpiame
COSTS

AJX4IH-

J3THAT1V8
C«8Ta 003T3

Description of Activities

Finding adequate storage space for fare prepayment plans is not a problem

for transit managers in most companies since passes and tickets do not occupy a

large volume of space. They do, however, require secure space since most plans

are not dated and can be very valuable. Walk-in vaults and small safes are used

at all of the case sites. This space is generally shared vith other valuable

documents and printed niaterial. Cash, however, is nearly always taken to the

bank for deposit on a daily basis.

Two factors affect the space requirements for fare prepayment storage: the

type of fare prepayment plans stored and the size of each printing order.

Printing frequency plays a role only in that it affects the size of each printing

order; that is, as the number of printing orders increases, the volume of each

printing decreases. Storage space, therefore, can be minimized by printing less

fare prepayment instruments more frequently. In the previous section on print-

ing costs, however, it was shown that increasing the printing frequency increases

costs. Thus, there is a cost trade-off between printing frequency and inventory

spac e

.

The space requirement will also be affected by the type of fare prepayment

plans stored since plans are often of different dimensions. Four or five zone

stamps, for example, occupy the same amount of space as one monthly pass.

Although the two factors described above affect the amount of inventory

space required to store fare prepayment plans, most storage facilities require

access space and space for additional capacity. This additional space has the

effect of reducing the total number of instruments that can be stored in a

cubic foot of space.

Inventory Requirements and Costs

The space requirements for the 11 transit companies analyzed in this study

are divided into three categories;
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• storage requirements for pasess and tickets ;

• storage requirements for day passes , and

• storage requirements for tokens *

Day passes are separated from conventional passes and tickets because they

occupy much less space and are often placed in separate storage facilities.

For the four companies using tokens, actual inventories of tokens were available

only from Cincinnati. Restocking generally does not occur since tokens are

minted very infrequently. In addition, tokens returning through the farebox are

wrapped and distributed to outlets for resale and are generally not restocked.

The inventory requirements of nine transit companies are presented in Table

h--19' Inventory stock, or the maximum number of instruments stored at any time,

is based on the printing order size of each fare prepayment plan. Stamps and

rolls of tickets were multiplied by a factor of 0.25 to normalize the space

requirements on a per instrument basis since they occupy approximately 25 per-

cent of the space of a pass or ticket book. The token inventory stock is based

on the actual number of tokens not in circulation.

As shown in Table U-19, inventory requirements — defined in terms of

numbers of instruments per cubic foot — are not related to inventory stock or

restocking frequency. The space requirements for conventional pass and ticket

programs are constant across five of the eight sites. Day pass and token

programs require much less space.

To compute inventory costs, it is necessary to assign a value for storage

space. A I98I value of $0.77 per cubic foot per year (or $0.06 per cubic foot

per month) is used in this study. This value was obtained from a 1976 freight

management study.

The equation for estimating monthly storage costs is given by the following

expression:

The McDonnell Douglas Air Freight Decision Tool , McDonnell Douglas Corporation,
Long Beach, California, March 1976. The value of $0.57/cu. ft. /year used in

the McDonnell Douglas study was inflated to I98I dollars using the GNP Implicit
Price Deflator indices.

IC

i=l
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1

Table k-l9

INVENTORY REQUIREMENTS FOR SELECT TRANSIT FARE PREPAYMENT PR0GRA14S

Fare Prepayment
Plan and

Transit Company

Inventory Stock^
(Number of

Instruments)

Restocking
Frequency^
(months)

Inventory
Space

(cu. ft.

)

Inventory
Requirements
( inst/cu. ft.

)

Pass and Ticket Programs^

Sacramento iii+,oood 6. 79 Uoo 285

Tucson® J+,250 6.00 18 236

Norfolk 71,100 6.00 320 222

Seattle 2o0,000 10.50 1,312 213

Portland U82,000 6.00 2,U00 201

St. Paul 189,000 6.50 960 197
Wilmington kh ,250 3.00 Uoo 111

Los Angeles 556,850 1.8U 10,000 56

Day Pass Programs

Sacramento 2,205,500 3.00 320 6,892

Token Programs

Cincinnati 2,1+00,000 NA Ilk 13,793

^Based on printing order size except for token programs; steimps and ticket

rolls times 0.25.

^Weighted average frequency of printing orders.

^Includes programs except day passes and tokens;

'^Does not include photographic identity cards.

^Demonstration program only.
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where:

IC = monthly inventory cost (dollars) for storing fare prepayment
plans

SV = value of storing fare prepayment (dollars per cubic foot per
month). In this study, SV = $0.06/cu ft. /month

N-f; = total number of different fare prepayment plans

ISj_ = inventory stock defined as the maximum number of fare prepay-
ment instruments on hand at any one time, vhere:

!SIj_, or the size of the printing order of fare prepay-
ment plan i for conventional plans excluding tokens,
tickets in rolls, and stamps;

0.25 S^, or a quarter of the size of the printing order
of fare prepayment i for tickets in rolls and stamps

N-^g, or the actual number of tokens in stock

IRj_ = inventory space requirement computed in instruments per cubic
foot using the standardized values presented belov in Table
h-20.

Table i|-20

STANDARDIZED INVENTORY REQUIREfffiNTS

Fare Prepayment Plan
and Efficiency of

Space Utilization

NUMBER OF INSTRUMENTS PER CUBIC FOOT
Normal Range Standardized Value

(IRQ

CONVENTIONAL PLANS

High Efficiency
Normal Efficiency
Low Efficiency

DAY PASSES

TOKENS

2I+O - 290
200 - 2k0

100 - 200

NA

NA

265
220

150

7,000

1U,000

Actual and estimated monthly inventory costs for all 11 transit companies

are presented in Table U-21. Actual costs based on the inventory space reported

during the case study interviews are presented for most of the transit companies.

For those companies where inventory space was not reported, monthly storage

costs are computed from equation C+.S) using the standardized values presented

in Table U-20.
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Table U-21

MONTHLY INVENTORY COSTS - I98I

Transit Company and
Fare Prepayment Program

Inventory Stock
(No. of instruments)

Inventory Space
(cu. ft.)

Monthly
Inventory Cost^

Los Angeles
Conventional Plans 556,850 10,000 $600

Philadelphia
Pass Plans
Tokens

299,800
5,782, 568C

1,363^
1+13^

82

25

St. Paul
Conventional Plans
Weekend Pass
Tokens

189,000
286,000

2,1+00,000^

960
1+1^

Uh

58

2

10

Seattle
Conventional Plans
Weekend Pass

280,000
1,200,000

1,312
171^

79
10

Cincinnati
Tokens 2,400,000 174 10

Portland
Conventional Plans 1|82,000 2,1+00 11+1+

Norfolk
Conventional Plans 71,100 320 19

Sacramento
Conventional Plans
Day Pass
Tokens

llU ,000

2,205,000
1,191,170^

1+00

320

05 "

21+

19

5

Richmond
Conventional Plans 165,000 750^ 1+5

Wilmington
Conventional Plans 1+1*, 250 •1+00 21+

Tucson
Monthly Pass
Demonstration Plans
Weekend Pass

95,320
l+,250

3.500

1+33^

18
1^

26

1

negligible

^Costs based on $0.06 per cubic foot per month*

^Actual inventory space not known; space calculated from standardized values

presented in Table 1+-20.

cinventory stock of tokens estimated from storage rate in Cincinnati.
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MISCELLANEOUS HANDLING COSTS

CQS!E5

MISC.
HAMDLING

COSTS COfffS

Description of Activities

Three of the eleven transit companies perform special functions in the

operation of their ticket and pass progreons. Norfolk, for example, counts all

nev passes arriving from the printer and destroys unsold passes during the

month the passes are valid. Wilmington and Portland both separate tickets from

the farebox, weigh them, and destroy the tickets with a shredding machine.

Labor and Equipment Costs

The monthly labor and equipment costs for three transit companies are item-

ized in Table U-22. These are the only transit companies included in this study

that acknowledged significant labor and equipment costs for destroying fare

prepayment plans. Although these costs are real, the authors believe that

these costs can be minimized or even eliminated if other methods of disposing

of passes and tickets are considered. In Sacramento, for example, unsold

passes are delivered to the Weyerhaeuser Company for paper recycling. This

service is provided free of charge and a certificate of destruction is issued

for each recycling operation. Vacuum-operated fare collection equipment auto-

matically separates paper material from cash revenues, eliminating the need to

manually separate tickets from cash fares.
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Table U-22

MONTHLY LABOR AND EQUIPMENT COSTS FOR
PASS AND TICKET COUNTING AND SHREDDING - I98I

NORFOLK

Activity :

Labor

:

Monthly Costs :

Counting new passes and destroying unsold passes.

2h hours/month @ $U.8l/hour

Labor and Fringe $lU8.92
Other 0

Total Monthly Cost $1^9.92

WILMINGTON

Activity ;

Labor :

Equipment ;

Monthly Costs :

Separating tickets from farebox and shredding tickets

9 hours/month @ $10.10/hour

One shredding machine @ $3,700, 3-year service life

Labor and Fringe $127.81
Equipment 128. 36^-

Total Monthly Cost $256.17

PORTLAND

Activity ;

Labor ;

Equipment ;

Monthly Costs :

Separating tickets from farebox, weighing tickets, and
shredding tickets

21 hours/month @ $16.27/hour

One shredding machine @ $3,700, 3-year service life

Labor and Fringe $i;80.39

Equipment 128 .
36a-

Total Monthly Cost $608.75

^•One-time equipment acquisition costs are converted into equivalent annual
(and subsequently monthly) costs using a capital recovery factor based on
the service life and a .discount rate of 12 percent.
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ADVERTISING COSTS

1 "^T!*-'

1

COSTS
ADVERTISING

COSTS

Description of Activities

Few of the transit companies interviewed operate on-going advertising cam-

paigns to promote and inform the public of existing fare prepayment programs.

Most transit managers feel their programs have been aroiind for a long enough

period of time that further publicity would be unproductive. Three transit

companies however, do incur monthly advertising and publicity costs and these

expenses are described here.

In addition to these monthly costs, three transit companies provided infor-

mation on the costs of advertising campaigns that were run to promote the intro-

duction of new pass programs or the introduction of new sales outlets. These

one-time costs were spent over a fairly short period of time just prior to and

after the change in the program. While most forms of advertising have a very

short-term effect on sales-'-, the literature on the economics of advertising

recognizes that some advertising practices — such as the large scale intro-

ductory campaigns that introduce new products or major changes in products —
may have a lagged effect on sales longer than one year. For exeiraple, Peles^

found annual depreciation rates of hO to 50 percent for non-durable goods,

but for durable goods, such as car purchases, he found 100 percent annual de-

preciation rates. Faced with this information, the following procedure was

used to estimate advertising costs: i) all recurrent advertising was assumed

to have a short-term effect and 100 percent depreciable within the year in

question, and ii) large scale introductory campaigns — such as the ones that

accompany the introduction of a new fare prepayment plan — were assumed to have

an effect over an l8 month period, which is at the midpoint between the durable

and non-durable aunortization rates.

^See James M. Ferguson. Advertising and Competition . Ballinger Publishing
Company, Cambridge, Massachusetts, 19TU.

2peles, Yoretm. "Rates of Amortization of Advertising Expenditures". Journal
of Political Economy . Vol. 79. September 19TT.
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Labor and Media Costs For Continuous Advertising Campaigns

Continuous advertising cajnpaigns are run in Los Angeles, Seattle, and

Tucson. The labor and media costs for these progreuns are presented in Table

U-23« This table also presents fare prepayment sales and the total advertising

cost per instrument sold.

Table 1+-23

MONTHLY LABOR AND MEDIA ADVERTISING COSTS FOR
FOUR FARE PREPAYMENT PLANS - I98I

Transit Company
and Fare

Prepayment Plan

Monthly
Sales

Man Hours
Per

Month

Labor &

Fringe
Costs

Media
Costs

Total
Advertising

Costs

Advertising Cost
Per Instrument

Sold

Los Angeles
Monthly Pass 217,139 126 $2,lU2 $2U,500 $26 ,642 $0.1227

Seattle
Monthly Pass li6,U09 5 75 15,000 15,075 O.32U8

Tucson
Demonstration^ 3,016 Negl. Negl. 2,000 2,000 0.6631

Los Angeles
Tourist Pass 5,323 21 360 U,000 k,360 0.8191

^Demonstration program sales and cost data for 6-month period.

As shown in Table k~23, the unit costs spent on advertising drop as the

size of the program increases. This inverse relationship is presented graphi-

cally in Figure h-Q, Note that although unit advertising costs decrease as

sales expand, total advertising costs grov with sales. Los Angeles, for ex-

ajnple, spends 77 percent more money each month in advertising its monthly pass

program than Seattle does on its program, and Los Angeles sells 368 percent

more passes.
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Advertising

Total

Cost Per

Instrument

$1.00

O.UO

0.20

0.80

0.60

0 50 100 150 200 250

Monthly Sales
(thousands)

Figure UNIT ADVERTISING COSTS BY SALES VOLUME

Although there is a direct relationship between expenditures on advertising

and monthly sales in the transit companies with advertising programs, advertis-

ing is not a transaction-oriented function. Los Angeles, for example, could

easily choose to advertise at a rate far below what it is currently spending.

Most transit companies, in fact, have no advertising budget for their fare pre-

payment programs. Advertising expenditures, therefore, are based on management

decisions and not fare prepayment sales.

Following the relationship presented in Figure U-8, it is possible to pro-

vide a series of standardized costs for continuous advertising campaigns based

on the size of the pass or ticket program. These values, presented below in

Table ^-2^+, can be used to estimate what a "normal" level of expenditure might

be for a program of a particular size. The following equation is provided for

computing average monthly advertising costs:

AC = total monthly advertising cost (dollars)

Na_ = number of different fare prepayment plans being advertised each
month

Nj^ = number of monthly sales of fare prepayment plan i

AR^ = standardized advertising cost as given in Table k-2h

AC

i=l

where:

-116-



Table h-2h

STMDARDIZED COSTS FOR ADVERTISING FARE PREPAYmT PROGRAI^S - I98I

Monthly Sales Volume
MONTHLY COST PER INSTROfffiirr SOLD

Normal Range Standardized Cost

(ARi)

Less than 10,000 More than $0.60 $0.80
10,000 - 30,000 O.hO - 0.60 0.50
30,000 - 50,000 0.33 - o.uo 0.37
50,000 - 100,000 0.20 - 0.33 0.2h

100,000 - 200,000 0.12 - 0.20 0.15
More than 200,000 Less than 0.12 0.10

Costs for One-Time Advertising Campaigns

Single "blitz" advertising campaigns, while not a continuing operating

cost of fare prepayment programs, are the most common form of fare prepayment

advertising. In 1979 when Philadelphia introduced its monthly and weekly-

pass program, $150,000 was spent to promote the new program. An additional

$80,000 was spent in the fall of 1979 to further promote the program.

As part of an UMTA demonstration grant, Sacramento Regional Transit spent

approximately $26,000 in 1978 to promote the introduction of its employer-

distributed pass program. These funds were spent over a 12-month period at the

beginning of the program.

This year, Tri-Met in Portland entered into a contract with the Seven-

Eleven retail chain allowing Seven-Eleven to distribute and sell Tri-Met'

s

passes and tickets at its retail outlets. This new sales program was introduced

with a 60-day advertising campaign involving bus advertising and media coverage.

Between $20,000 and $25,000 was spent during this 60-day period.

The advertising expenditures on these campaigns are presented in Table

l*-25. These costs are amortized over an l8-month period and then compared to

each company's average monthly prepayment sales. The amortized luiit advertisiag

costs are also presented in Table U-25.
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Table

ONE-TIME ADVERTISING COSTS - I98I

Transit Company Year of Campaign Amortized Average Amortized
and Fare Campaign Advertising Monthly Monthly Advertising Cost

Prepayment Plan Expenditure Expenditure** Sales Per Instrument

Sacramento
Demonstration ly (0 JpX,DDl 4> li , 4 (

J

Philadelphia
All Passes 1979 150,000" 9,595 178,791 0.05

(Jan.

)

Philadelphia
All Passes 1979 80,000 5,117 178,791 0.03

(fall)

Portland
All Plans 1981 25,000 1,599 62,687 0.03

^One-time advertising costs are converted into equivalent monthly costs using a

capital recovery factor based on a sales effect period of I8 months and a dis-
count rate of 12 percent.

The cost figures presented in Table U-25 indicate that, outside of a

demonstration setting, individual advertising campaigns can have an effect over

an 18-month period and can be budgeted at amortized costs of $0.03 to $0.05

per instrxaraent sold each month. These figures, however, are presented only as

indications of what some transit companies are spending on one-time advertising

campaigns.- Obviously, many other factors are brought into focus when determin-

ing specific funding levels.
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ADMINISTRATIVE COSTS

COSfES

ACMm-
I3TRATIVE
COSTS

Of

Description of Activities

As with advertising costs, few transit companies report significant costs

in the overall administration of their fare prepayment programs. Six of the

eleven transit companies report supervisory, administrative, and promotional

activities. The remaining sites are either ixncertain of actual time spent on

these activities or report that these costs constitute a negligible part of the

programs overall cost.

Four administrative functions were identified during the interviews at the

case sites:

• staff supervision and administration;

• transit-operated outlet administration;

• support and maintenance of existing public, private, and employer
outlets; and

• outlet expansion and promotion.

The first two functions are administrative in nature, while the latter two

support outlet expansion. Most companies do not expend resources on servicing

and promoting public sales outlets since existing operations are considered

satisfactory. A negligible amount of time is spent in staff supervision since

most programs are not new and, consequently, are self-administering.

Labor Requirements and Costs

The labor requirements for fare prepayment programs in six transit systems

are presented in Table U-26. The differences in rei)orted man-hours are signifi-

cant and cannot be easily explained. Los Angeles has a very large fare prepay-

ment progreun which could explain the level of effort spent on administration
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at that site. St. Paul, Seattle, and Sacramento put a lot of effort in outlet

promotion and expansion. Philadelphia and Norfolk, however, are perhaps typical

in terms of the level of man-hours spent on administration and the size of the

fare prepayment program. If these values are taken as accurate, then standar-

dized values of the man-hours required to manage a fare prepayment program

can be given as shown in Table h-2'J. The values presented are divided into

those systems with large expansion and promotional efforts and those just main-

taining a basic fare prepayment system.

Table h-26

LABOR REQUIREMENTS FOR FARE PREPAYMENT PROGRAM ADMINISTRATION

^ MONTHLY lAM HOURS '

~"

Transit Staff Outlet Outlet Outlet Total Program
Company Supervision Administration Support Promotion Administration

Los Angeles N.A.a N.A. N.A. N.A. 31+6

St. Paul N.A. N.A. N.A. N.A. 173
Sacramento 1+3 N.A. h3 87 173
Seattle 2 8 N.A. 87 97
Philadelphia N.A. N.A. N.A. N.A. 52
Norfolk 1 N.A. N.A. N.A. 1

N.A. refers to category where data are not available.

Table 1+-27

STANDARDIZED VALUES OF LABOR REQUIRED FOR FARE PREPAYMENT PROGRAM ADMINISTRATION

MONTHLY MAN HOURS
Fare Prepayment Program
Size and Characteristics

Normal Range Standardized Value
(ADR)

Companies With Program Expansion

Large Programs 200 - 300
Medium Programs 100 - 200

Small Programs 50 - 100

Companies Without Program Expansion

Large Programs UO - 60
Medium Programs 20 - kO

Small Programs 1-20

250
150

75

50

30

10
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The monthly costs for the administration of the fare prepayToent programa

in all 11 systems are presented in Table h-2Q. Since most case sites report

that their costs are either unknown or negligible, the labor requirements for

these companies are based on the standardized values presented in Table h-27

»

Although some of these transit companies are exjianding their fare prepayment

programs, the administrative labor for all the case sites not reporting costs

are taken from the category of companies without program expansion.

The monthly costs given in Table h-2Q can be computed from the following

equation:

{k,3) Lad = (Wad)(l + Fr)(ADR)

where:

= monthly labor cost (dollars) for administering a fare prepay-
ment program

^ad ~ average hourly wage rate for program administration

Fj- = fringe benefit rate

ADR = monthly labor requirement in man-hours based on standardized
values presented in Table U-27

Administrative Costs for Employer Distribution and Payroll Deduction

Due to the time required to develop and maintain an employer-distributed

fare prepayment program, a transit manager should expect that an equal amount

of time will be spent on general program administration and the administration

of an employer-distributed program. Thus, total administration costs could

double with such a program* For this reason, transit managers interested in

adopting an employer-promoted fare prepayment program should use the labor re-

quirements presented in Table U-2T under the category of companies with prograan

expansion.

In addition to the administrative costs incurred by a transit company,

employer-distributed fare prepayment will increase an employer's costs slightly.

In a detailed study of the employer-promoted monthly pass demonstration prograa

in Sacramento, California,^ Systan, Inco found that the average monthly coat

/

^Systan, Inc. Sacramento Transit Fare Prepayment Demonstration. Final Report

Prepared for the Transportation Systems Center,. U-S. Department of Transporta-

tion, Cambridge, Massachusetts, May I98I.
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Table U-28

MONTHLY LABOR COST FOR FARE PREPAYMENT ADMINISTRATION - I98I

Transit
Company

Man Hours
Per Month^

Average Hourly
Wage Rate

Fringe Benefit
Rate

(Percent)

Monthly
Administrative

Cost

Los Angeles $13.27 U6.7 $6,736

Philadelphia 52b 15.00 36.1 1,062

St. Paul 1T3^ 10.58 33.2 2,438

Seattle 97b 12.65 35.7 1,665

Cincinnati 10 , 7.21 38.7 100

Portland 30 11.30 33.0 Ji51

Norfolk lb 12.02 29.0 16

Sacramento 173b 13.87 1+3.

U

3,ltltl^

Richmond 10 8.65 31.1 113

Wilmington 10 6.73 I1O.6 95

Tucson
monthly pass 10 5.85 30.5 76
demonstration
passes 10 IU.30 30.5 187

^Based on standardized values shown in Table U-27 except as noted.

^Based on actual data as shown in Table l|-26.

^Very large monthly administrative cost is partially due to the adminis-

trative requirements of the demonstration program.
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to the employer was $30.80, including $18.12 for pass s&les and distribution,

$5*81 for surveys and interviews (a demonstration-specific activity), $^.5^

for payroll deduction, and $2.3^ for miscellaneous coats, such as mailing.

Among the kQ participating employers, average monthly costs ranged from $0 to

$l68; the median monthly cost, however, was only $11.25.

The monthly costs reported in this study were found to be jwaitlvely

correlated with number of passes sold. For an employer, consequently, adminis-

tration (and sales) is a transaction-oriented function. Excluding costs for

payroll deduction and surveys, Systan Inc. ran a simple regression between cost

and sales. The equation, with an R-squared of 0.1+9, is:

(U.6) Employer Monthly Costs = $6.72 + $0.3^ x (n\imber of passes sold)

This equation, however, is overly influenced by a few extreme data points.

The use of a marginal cost of $0.50 with no fixed cost was suggested by Systan,

Inc. to be more appropriate. The total cost reported by employers divided by

the number of passes sold results in a cost per pass of $0.50U. The total

monthly costs, therefore, incurred by employers can be estimated from the

following equation:

EC - monthly cost (dollars) incurred by employers for the admini-

stration of the employer-distributed program

FjQ - number of firms participating in the employer distributed
program

EM^ = number of fare prepayment plans sold monthly by employer i.

F,m

i=l

where:
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GENERAL OVERHEAD COSTS

com
GEHERAL

OVERHKAD
COSTS

f
COST

i

Description of Activities

In addition to direct labor, fringe benefits, and special equipment costs,

all fare prepayment programs incur general supply and operating costs. As a

general rule, program overhead costs (i.e., the cost of general supplies, tele-

phones, utilities, maintenance, and rent) can be estimated as a percentage of

direct labor costs when actual overhead costs are not knovn. This is done be-

cause most overhead expenses are labor- specific. Space, for example, must

increase along vith the number of workers employed. The overhead costs included

in this section exclude any charges for overhead labor above the supervisor's

time noted in the previous section in view of the authors' desire to approximate

truly incremental costs.

This section presents the overhead costs incurred at transit-operated sales

outlets and at transit company headquarters. Because overhead expenses differ

considerably between sales outlets and headquarters, these costs are analyzed

separately. In both cases, overhead costs are computed as a percentage of labor

costs.

Overhead Costs at Transit-Operated Sales Outlets

Few fare prepayment managers were able to provide accurate cost information

on the operation and maintenance of company-operated sales outlets. A few years

ago, however, the Marketing Department of SCRTD in Los Angeles did a series

analyses of the revenue performance of their outlets. At issue was whether the

outlets should remain operational if sales dropped below a certain level. One

departmental memorandum reviewed the operating costs of five SCRTD sales out-

lets. These costs are presented in Table k-29*

The overhead rates presented in Table U-29 — defined as the ratio of over-

head cost to labor cost —> are not aligned with either number of monthly trans-

actions or total labor cost. The extremely high rate observed at the Greyhound

Terminal is due to the fact that a commission is charged on pass and ticket

revenues in lieu of a rental fee. Thus, normal overhead rates appear to range

from 0.10 to 0.^+0. The mean overhead rate for the last four sales outlets is

0.20.
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Table U-29

OVERHEAD RATES AT FIVE LOS ANGELES SALES OUTLETS

Sales
Outlets

Number of
Monthly

Transactions

Monthly
Labor
Costs
1978

Overhead Costs - 1978 Overhead
Rate

(Overhead/
Labor

Rent
Maintenance
Utilities

General
and

Admin.

Total
Over-
Head

UX Cjr IlvJ U.UU XCXIUJ.I1CLX PI 7*^1
, 1 J J. fen p(^ft 451 Rot *J;pp 7QP PIT

Arco Plaza 8,1*70 3,3»*7 1,017^ 2li9 1,266 0.38

Hollywood 10,722 3,3^7 1+1*1 216 657 0.20

Headquarters 5,501 8,259 60U 505 1,109 0.13

El Monte 6,973 l+,598 185^ 273 U58 0.10

^Extremely high commission is paid at the Greyhound Terminal which covers the
rental fee.

^Does not include rent (space is donated).

Source : Cost data provided in: Ron Johnson, "ARCO Plaza Ticket Office,"
Appendix B, Departmental Memorandum, March 23, 1978.

If a standard overhead rate is applied to all transit-operated sales outlets,

monthly overhead costs can be computed as follows:

(U.8) OCt = (ORt)(Lg + Lrt)

where:

OC^ = monthly overhead cost (dollars) for operating all transit-
operated sales outlets

OR-t = overhead rate for transit-operated sales outlets defined as

the ratio of overhead costs to labor costs, (a standardized
value of 0.20 is applied in this study)

Lg = monthly labor cost (dollars) for selling fare prepayment
plans at transit-operated sales outlets as defined in

equation (3»ll).

Lj-t = monthly labor cost (dollars) for recording fare prep^ayment

sales at transit-operated sales outlets as defined in

eq\iation (3«21b)

The monthly overhead costs at all transit-operated sales outlets are pre-

sented in Table U-30o A standardized overhead rate of 0o20 vas applied \ini=

formly to all sales outlets.
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Overhead Costs at Transit Company Headquarters

Overhead expenses at transit company headquarters are computed as a per-

centage of the labor costs (i.e., salary plus fringe benefit) incurred in

operating a fare prepayment program. These overhead expenses do not include

any overhead labor in view of the authors' desire to approximate incremental

costs. In contrast to sales outlets where a standardized overhead rate was com-

puted from a very limited data base, actual administrative overhead rates (as

opposed to the overhead rates that include bus operations) for transit company

headquarters are available from a recent UMTA report of annual operating

statistics based on the Section 15 reporting system. 1 These overhead rates

were computed as a percentage of labor costs for use in this study. These

values and the monthly overhead costs for fare prepayment programs at each

transit company headquarters are presented in Table i+-31. Notice that company

overhead rates drop as transit company size increases.

To compute the monthly overhead cost that can be attributed to the

operations of a fare prepayment program at headquarters, the following equation

should be applied:

(1+.9) OCh = (ORh)(Lh)

where:

OCyi = monthly overhead cost (dollars) for operating a fare prepay-
ment program at transit company headquarters

ORji = overhead rate for transit company headquarters defined as the
ratio of total administrative materials, supplies, and other
expenses, to total non-operating administrative labor

L-^ = monthly labor cost (dollars) for operating a fare prepayment
program at transit company headquarters, including the labor
cost of order preparation for public outlets and on-board
sales, staff delivery, direct mail and telephone programs,
recording and accounting, plan design, advertising, adminis-
tration, and other miscellaneous labor activities

r

The monthly labor costs presented in Table i+-31
(^h^ ^-'-^

labor costs incurred^ in operating a fare prepayment program at transit company

headquarters. Thusf these costs are the sum of all labor costs presented in

this report, less the costs incurred for operating sales outlets (Lg + l^xt^

'

Labor costs at headquarters include the labor cost of order preparation, staff

delivery, direct mail and • telephone programs, recording and accounting, plan

design, advertising, administration, and other miscellaneous activities.

lU.S. Transportation Systems Center, National Urban Mass Transportation Statis-

tics: First Annual Report, Section 15 Reporting System . Prepared for the

Urban Mass Transportation Administration, Washington, D.C., May I98I, PP» 2-57
through 2-79.
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MOM'HLI OVERHEAD COSTS FOR TRANSIT-OPERATKD SALES OUTLETS - lS'8l

Transit Company
and

Sales Outlets

Labor CostJi Monthly !

Overhead !

Costs* 1Sales Costs Recording Costs Total Monthly Costs

Los Angeles^
Greyhoiind tlk 7lU t 7Q6 $3,102
Headquarters 8,8U6 202 9 0U8 1.810
El Monte 6,000 256 6,256 1.251
Arco Plaza i*,3T2 311 U,683 937
Hollywood U,3T2 393 U,765 953
Long Beach 601 26 627 125

Van Nuys U,005 172 U,177 835
South Central 1,100 hi 1,1»*7 229

South Bay 836 36 872 17^

Wilshire Office 3,139 I3U 3,273
^ r-r- 1

655
1

Philadelphia
i

1

8 depots (each) 5.UU6 192 5,638 1,128

(combined) (U3,566)c (1.536 )c (lt5,102)c (9,02U)c

1
6 cashier offices

1
(each) 2,51*5 170 2.715 5^*3

( combined; (15.2T0)C (l.020)c (l6,290)c (3,258)*^

13th Street 2,590 35U 2,9UU 589

15th Street 4,527 5,95** 1,191
XX t^cLolXX jr 82 20 102 20

Red Arrow Division 8,017 350 8,367 1,673

g+. Paul

MTC Office 107 18 125 25

Minneapolis Booth 1,877 U98 2.375 U75

St. Paul Booth 820 200 1,020 20U

Seattle
Headquarters 2,823 210 3,033 607

Cincinnati
Headquarters 16 70 66 17

Portland
Customer
Assistance Office IO.37U 1.331 11.705 2,31*1

Norfolk
Headquarters S7 U59 92

SacrsLmento

Passenger Service 776 1,110 222

Center
Headquarters 298 250 5l»8 110

Photo id's at

Headquarters^ 1,838 307 2.11»5 U29
1

^Computed as 0o20 k (totisl montWLf l&bssr cost).

^Actual overhead costs for five ©utlets previously mentioned were not ftV»ilAbl«

tot 1981^ Consequently s stasadardised isests ere greseatedc

<^The larger numbers in parentlieses indiea-te the total l&bor aad oTerhead costs

at the coisibined outlets

«

<^Photo ID services at schools are estimated to incur xero overhead cost,
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Table h-31

MONTHLY OVERHEAD RATES AND COSTS AT TRANSIT SYSTEM HEADQUARTERS - I98I

Transit

Company

Total
Labor
Costs^
(l )

Labor As
Percent of
Section 15

Overhead As
Percent of
Section 15

Overhead As
Percent of
Labor Costs^

Monthly
Overhead
Costs®
Cop \

(1 ) (9) \"* 1
{^\

Los Angeles 2U,292 i+1.9 U.9 11.7 2,81+2

Philadelphia 10,251 1+2.
2^^

9.3^ 22.0 2,255

St. Paul 6,156 37.9^ 7Af 20.0 1,231

Seattle 6,963 55.8 12.6 22.6 l,57ii

Cincinnati 1,010 52.2 19.7 37.7 381

Portland 6,888 55. 8S 12.62 22.6 1,557

Norfolk 1,UT2 3U.lf 8.5^ 2k.

9

367

Sacramento 5,252 26. 6f 22. 2^ 83.5 i+,385

Richmond 1,963 29.7 20.3 68. k 1,3U3

Wilmington 1,175 it2.6 15.2 35.7 1+19

Tucson 835 26.2 22.3 85.1 711

®-Sum of all fare prepayment labor costs at headquarters for operating activities
in Chapters 3 and k, as defined in equation (l+.9)«

^Total non-operating administrative labor as a percentage of all administrative
expenses based on the Section 15 reporting system as documented in Transporta-
tion Systems Center (1981), pp. 2-57 through 2-79«

^Total administrative raaterials, supplies, and other expenses as a percentage of
all administrative expenses based on the Section 15 reporting system as docu-
mented in Transportation Systems Center (198I), pp. 2-57 through 2-79*

•^Computed by dividing column three by column two.

^Computed by multiplying columns one and four.

^Total non-operating labor and total materials, supplies, and other expenses as
a percentage of all operating expenses based on the Section 15 reporting system
as documented in Transportation Systems Center (1981), pp. 2-U6 through 2-U7.

SData for Portland not available; Portland values based on Seattle data.
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COST OF FUNDS
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ISTfUTIVE
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Description of Activities

One feature of fare prepayment plans is that their revenues are often

collected by the transit company in advance of services "being delivered. This

positive cash flow resulting from fare prepayment sales reduces the financing

requirements of a transit company, requirements which are usually met by a

combination of funds from municipal taxes and debt obligations. A positive

cash flow thereby results in benefits of interest accruals to a transit company.

These benefits, however, are only attainable if revenues are obtained in advance

of services being delivered.

Interest accruals from fare prepayment sales are only one of several

benefits that characterize fare prepayment programs. Other benefits include

decreases in boarding times and savings in coin and dollar bill handling costs.

These important benefits, however, are not discussed in this report since this

study is concerned solely with identifying the costs of fare prepayment

programs.

Consideration of the cost of funds, however, must be incorporated in the

analysis of fare prepayment costs in order to recognize cost differences between

transit-operated and public /private outlet sales, methods. ^ Even though these

costs are not truly incurred by the transit company, they have been analyzed

to permit comparisons between transit-operated outlets and public/private out-

lets. The reader should keep this important distinction in mind when focusing

on comparisons other than outlet cost comparisons.

The principal factor affecting the cost of funds is the time delay between

the moment fare prepayment plans are sold and the time revenues are transferred

to the transit company's bank account. Typically, fare prepayment revenues from

sales at transit-operated outlets and transit company headquarters are deposited

daily. In contrast, public and private outlets generally return new revenues

around the fifteenth of each month. It is the cost of funds implicit in these

delays — equivalent to lost interest or the cost of borrowing funds — that

must be accounted in this cost analysis.

^A detailed analysis of these cost differences appears in Chapter 5«
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Cost of Revenue Delay

Table k-32 presents the average monthly revenues that are subject to delays

and the average delay times for each transit company. The average delay time

is defined as the number of days between the date of fare prepayment sales at

public and private outlets and the date fare prepayment revenues from these

outlets are credited to the transit company's bank account. This is a period

of lost interest in comparison to the interest accrued from sales at transit-

operated outlets since revenues from these outlets are collected and deposited

daily. The delay time for tickets, tokens, and punch cards is half the outlet

servicing period since these plans are assumed to be purchased continuously

throughout the month.

The cost of funds is computed by mviltiplying the average monthly revenue

that is subject to delay times the municipal borrowing rate (expressed as a

daily rate) times the number of days of delay in transferring revenues to the

transit company's bank account. This monthly cost can be computed from the

following ec[uation:

where:

CF = monthly cost of funds (dollars) defined as the interest lost
each month due to delays in revenue deposits when contrasted
with daily deposits of fare prepayment revenues

i = annual municipal borrowing rate

(i/365) = municipal borrowing rate expressed as a daily rate

= total number of fare prepayment plans

Nj = number of monthly sales of fare prepayment plan J that are
subject to delay

Pj = weighted average price per fare prepayment plan J

DDj = niimber of days elapsing from the date of sale of fare prepay-
ment plan J to the date when the funds are transferred to

the transit company's bank account
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Since the data obtained from interviews show a pattern of daily deposits

of fare prepayment revenues from transit-operated outlets, as well as fare

prepayment sales at headquarters, the number of delay days for these revenues

is zero. For monthly pass sales at public and private outlets, the number of

delay days is calculated from five days before the month of pass validity

(i.e., from the date of sales) to the date when revenues were transferred to

the transit company's bank account. The delay period for ticket plans is

generally half the outlet servicing period as previously explained.

The average monthly cost of funds for each transit company is computed

from equation (i|,10) using the data in Table h~32. The monthly totals are pre-

sented in Table U-33. Los Angeles incurs the most cost because of the extremely

high volume of monthly pass sales at commissioned outlets, and because pass

revenues are not transferred until the fifteenth of the month (i.e., 20-day

delay period). If the revenues from these 207 outlets could be transferred ten

days earlier (i.e., by the fifth of the month), the fare prepayment program in

Los Angeles could earn approximately $10,000 each month.

It is important to remember that Los Angeles is not losing money each month

because of fare prepayment sales. These are opportunity costs that could be

saved if revenues were transferred immediately, or if all fare prepayment sales

occurred at transit-operated outlets where revenues are deposited daily. The

true cost of funds can be computed by comparing these opportunity costs with

the benefits of getting fare prepayment revenues in advance of cash revenues

had there not been a fare prepayment program. This analysis, unfortunately,

is beyond the scope of this report.
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. Table U-32

TRAJISIT FARE PREPAYMENT REVENUES AND AVERAGE DEPOSIT DELAY TD-IES

Transit Company Fare Number of Weighted Monthly Average
and Instruments Average Revenue Delay

PI An Sold Price Per Time
ilvJii U ii-Xjr I ve 1 a

V uays

;

Los Angeles
l£ 14,010 $18.73Commissioned monthly passes $3,071,71*8 20

Outlets individual tickets" ill l^nQlU ,d3o 0 .50 95,11*7 15

ticket books^ 18 ,629 6.50 121,089 15

Non-Commi 3 sioned monthly passes 31.19 85,892 20
Outlets individual tickets^ 2U6 6.50 1,599 15

ticket books^ 313 0.50 2,035 15

Philadelphia

5,589Public Outlets monthly passes 32.00 178 ,81*8 5

weekly passes 11,282 8.25 588,077 k

tokens'^ IT ,280 6.50 112,320 3

St. Paul
Public and monthly passes 3U,6U3 21.!4l 7-1*1,707 20
Private Outlets commuter tickets 11,678 7.1+8 • 87,351 15

elderly & dime zone 1,868 1.00 1,868 15

student 7,983 8.00 63,86U 15

tokens'^ 7,239 10.00 72,390 15

Seattle
Public and monthly passes i+lt,556 16. 81* 750,328 15
Employer Outlets annual passes 75 60.29 l*,525 15

1 t 1
no 1 oft^J , x^u x?

UO—trirj tlrke^t brink 6,828 10.00 68,281* ISx^

Cincinnati

, f XX

Portland
Public and monthly passes 19,873 21.99 ^37,007 20

1P7 Q?*; X?

Norfolk
Public Outlets monthly passes 1,5U $19.69 30,U05 7

lO-trip ticket book 2,61il 5.77 15 ,239 OS

Sacramento
Public Outlets monthly passes 12.56 55,801* 17

tokens'^ l,i*32 5.01 7,171* 15
Private and monthly passes 7,U08 lu.56 107,860 10
EnrnloveT Outlets tokens^ 1 548 5.01 ISx^

Richmond
Public Outlets weekly pass 6,500 6.75 1*3,875 6

ticket books^ 23,100 k.Sk 107 , 18I* 3

Wilmington
Public Outlets monthly passes 1,512 20.10 30,391 20

10-trip strip 17,908 3.98 71,271* 15

tickets

Tuc son
Public and monthly pass 3,767 12.00 1+5,201* 25
University semester pass 301 35.00 10,535 30
Outlets 20-trip punch card 560 6.00 3,360 15

^Defined as the average number of days between date of purchase and date of deposit.

"Individual tickets assumed sold in quantities of ten; books assumed to contain 10
tickets.

•^Tokens assumed sold in quantities of 10.

"tokens assumed sold in quantities of 20.

^Bank service collects token revenues daily.

^Five types of 10-trip ticket books sold.

SUnlike pass revenues, ticket revenues are collected daily.

^Four types of ticket books sold in quantities of 10, 20, and 1*5 tickets per book.



Table 14-33

MONTHLY COST OF FUNDS - 198l^

Transit
Company

Average Monthly Revenue
Subject to Delay

Monthly Cost
of Funds^

Los Angeles $3,377,510 $21,BUT

Philadelphia 879,2U5 1,178

St. Paul 967,180 5,989

Seattle 8U6,335 1+,173

Cincinnati 2U,7ll 0"

Portland 56U,932 3,50U

Norfolk 70

Sacramento 193, U6U 7U0

Richmond 151,059 193

Wilmington 101,665 551

Tucson 59,099 i+93

^The costs presented in this table are not true fare prepayment
program operating costs, but instead indicate hov much additional
earned interest a transit company could receive if fare prepayment
revenues are deposited daily.

^Based on annual municipal borrowing rate of 12 percent.

^Fare prepayment revenues are not subject to delay due to the fact

that token revenues are picked-up from each of the public sales

outlets on a daily basis.
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5

GENERAL COST COMPARISONS

INTRODUCTION

Chapters 3 and k of this report presented information on the costs

of operating fare prepayment programs in 11 transit companies. Tvelve cost

categories were analyzed, and for each category, parametric equations were

formulated to assist in financial and program planning. Although monthly

costs were presented in the last two chapters, unit cost comparisons were not

made across transit systems and for alternative methods of order delivery and

sales distribution. Such comparisons would be useful for identifying high

cost activities and for planning the most cost-effective methods of delivery

and sales distribution. The costs of three order delivery activities, for

example, were analyzed in Chapter 3. These activities included staff delivery,

courier delivery, and postal service delivery. Based on that analysis, it is

possible to determine which of the three methods incur the lowest total and

unit cost under a set of conditions (i.e., generally related to sales volume).

Having such tools available to assist in making these trade-offs is important

when planning a fare prepayment program.

This chapter presents several important cross comparisons of the costs

incurred by transit companies in different program areas. Specifically, this

chapter presents cost comparisons by:
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• transit company and cost category,

• type of fare prepayment plan,

• method of order delivery,

• method of sales distribution, and

• frequency of printing.

Actual cost data from the 11 transit companies are presented for the

first two cost comparisons. However, in order to compare the costs of different

fare prepayment plans, methods of order delivery and sales distribution, and

printing and inventory, normalized costs must be used. A normalized cost

comparison of these activities is possible by first selecting the parametric

equations from Chapters 3 and k which describe the cost behavior of the activity

(e.g., the labor and vehicle cost equations for staff delivery [equations (3.5)

and (3.6)1) and then selecting the appropriate parameters and normalizing

them across each equation used. For example, in order to compare the costs of

weekly and monthly passes, it is important that the same wage and fringe bene-

fit rates be used to compute the costs in a particular cost category. Similarly,

if one is comparing the monthly cost of operating a 10-trip versus a 20-trip

ticket prograim, it is important that the total number of monthly trips taken

be assumed identical for the two programs.

This chapter is divided into five sections following the five cost com-

parisons mentioned above. The five sections are presented in Table 5-1 along

with a description of the types of comparisons made and the types of costs

used in the comparison. In the first section of this chapter, for example,

three different cost ratios are presented for comparing the fare prepayment

programs in each transit company. These ratios include cost per instrument,

cost per revenue dollar, and cost per transit trip.

At the end of each section of this chapter, summary findings are presented

which can be useful in fare prepayment program planning. These summaries, which

appear in boxed tables, are based on the cost comparisons made and reflect the

authors' judgments on how costs can be minimized. The final decision on the

type of plan to implement or delivery method to employ will probably involve

other information in addition to costs. It is hoped, however, that the find-

ings presented in this chapter will be useful in minimizing fare prepayment

program costs.
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Table 5-1

GENERAL COST COMPARISONS

Section Headings Type of Comparison Unit of Comparison

Transit Company
and Cost
Category

Aggregate Program Costs by Transit
Company

Transit Company Costs by Cost Category

On-Board Sales Costs by Cost Category

Cost Per Instrument
Cost Per Revenue Dollar
Cost Per Trip

Cost Per Instrument

Cost Per Instrument

Type of Fare
Prepayment Plan

Fare Prepayment Plan Costs by Transit
Company

Normalized Fare Prepayment Plan Costs
by Cost Category

• Monthly and Weekly Passes
• 10-, 20-, and UO-Trip Ticket Books
• Tokens in Rolls of 20

Cost Per Instrument
Cost Per Trip

Cost Per Instrument
Cost Per Trip

Method of Order
Delivery

Normalized Delivery Costs by Delivery
Method

• Transit Staff Delivery
• Courier Delivery
• Certified Mail Delivery

Cost Per Outlet

Method of Sales
Distribution

Normalized Sales Costs by Sales Method
• Transit-Operated Sales Outlets
• Public and Private SaJ.es Outlets
• Public Outlets vith Sales Contract

• Direct Mail Programs
• Telephone Order Programs

Cost Per Transaction

Frequency of
Printing

Printing Costs and Inventory Costs by

Printing Volume

Total Monthly Costs
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TRANSIT COMPMY AND COST CATEGORY

In this section, three areas of comparisons are presented:

• aggregate program costs by transit company,

• transit company costs by cost category, and

• on-board sales costs by cost category.

The first tvo comparisons do not include the costs associated with on-board

sales of day passes, since to do so would artifically decrease the unit costs for

those transit companies operating day pass progrsuas. In addition, the cost of

funds is not included in this analysis since this category is not a true program

operating cost.

Aggregate Program Costs By Transit Company

The monthly fare prepayment program costs for each of the 11 transit

companies are presented in Table 5-2. Also included in this table are three

indicators of the efficiency of each program: cost per instrument, cost per

revenue dollar, and cost per trip.

The first indicator, cost per instrument, is a unit or average cost figure.

To arrive at this figure, total monthly program costs are divided by the number

of fare prepayment instruments sold each month. These figures, therefore,

represent the total cost of selling each prepayment instrument to the public.

Generally, large fare prepayment programs will incur a higher unit cost than

small programs as shown by the statistics presented in Table 5-3. Transit

companies with large fare prepayment programs spend proportionally more money in

two program areas than companies with small programs. These include:

i) sales commissions to public outlets - small transit companies can usu-
ally secure a network of public outlets without having to pay com-

missions; and

ii) advertising - small transit companies with set programs usually do not

advertise.
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Table 5-2

AGGREGATE PROGRAM COSTS BY TRANSIT SYSTEM - 198l^

XX cLIIo X \/
To+al Mnn+'hlvXvJVyCLX rHJilUIlXjr

Company Cost Instrument Revenue Dollar Trip

1 /—> (-» n y\ rrA 1 cjjOS rt.ngcxcs . up

J

4:n 017

PV\ T *1 a o *1 T^V* QnnxxcLucxpiixcL XvJ H
I C. n DTQu.u (

y

Pnnl0\/« reLLl-L 7P fin? X • U XU n nf^7U • VJvJ
(

Ko 7li o
« I '+

J

U * \J\j X \J »\J<-.C.

Cincinnati O DOT n liAnU • HOU u . uou n noli

ror oianci n hoc:U • Hep U.UJX u.uxp

Norfolk 3,909 0.537 O.OU5 0.022

Sacramento 17,389 0.773 0.077 0.021

Richmond ii,0li9 0.137 0.027 0.011

Wilmington 2,602 0.13 It 0.026 0.011

Tuc son 3,838 0.829 0.062 0.018

^Does not include the cost for on-board sales programs and excludes the cost

of funds.
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Table 5-3

GENERAL STATISTICS: COST PER INSTRUMENT

Cost Range

$1,018 - $0,137

Weighted Average Costs

h Large Programs: $0,857
3 Medium Programs: 0.^39
2 Small Programs: O.I36

All 11 Programs^: $0,627

^Mean value of all 11 programs.

As shown in Table 5-3, the four largest fare prepayment programs spend 86

cents for each instrument they sell. Average-size programs spend kh cents per

instrument and small programs spend only ih cents. Both Sacramento and Tucson

incur very high costs due, in part, to the demonstration activities at these

sites.

The second indicator presented in Table 5-2, cost per revenue dollar,

represents the amount spent to earn a dollar of prepaid revenue. Computed by

dividing total monthly cost by total monthly prepaid revenues, the cost incurred

per revenue dollar earned at each transit company is remarkably consistent

across sites. Ranging from 2.6 to 7 •9 cents per dollar, the average cost for

all 11 programs is 5*5 cents. The general statistics are presented in Table 5-^»

Table 5-^

GENERAL STATISTICS: COST PER REVENUE DOLLAR

Cost Range

$0,079 - $0,026

Weighted Average Costs

• k Large Programs: $0.062
3 Medium Programs: 0.03^
2 Small Programs: 0.026

All 11 Programs^: $0,055

^Mean value of all 11 programs.
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As shown in Table 5-^ ,
large programs once again incur proportionally

higher costs than small programs. Large transit companies, therefore, spend

slightly more to earn a dollar of prepaid revenue than small transit companies.

The difference in costs, however, is very small. A transit company operating a

"typical" fare prepayment program can be expected to incur a cost of almost six

cents to earn a dollar of prepaid revenue.

The final cost indicator presented in Table 5-2 is cost per trip. Computed

by dividing total monthly cost by the total number of one-way trips taken with

prepaid plans, this cost indicator identifies how much the transit company must

spend to process a prepaid trip. These cost figures should be contrasted with

the benefits of diverting cash patrons to prepaid fares in order to measure the

net benefits (or costs) of a fare prepayment program.

The comparison statistics presented in Table 5-5 show once again that

large fare prepayment programs incur a higher cost per trip than small prograuns.

The range of costs, however, is very narrow. The average cost per trip for all

11 programs is only 2.2 cents.

Table 5-5

GENERAL STATISTICS: COST PER TRIP

Cost Range

$0.0U6 - $0,011

Weighted Average Costs

h Large Programs: $0.02U

3 Medium Programs: O.OI6

2 Small Programs: 0.011

All 11 Programs^: $0,022

^Man value of all 11 programs.
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Los Angeles incurs a cost "belov the mean because so many trips are taken

by monthly pass users, Los Angeles' principal fare prepayment plan. Phil-

adelphia and St. Paul both incur high per trip costs because of higher

sales, printing, administrative, and overhead costs. The two demonstration

sites (Tucson and Sacramento) incur costs per trip equal approximately to the

mean for all 11 sites.

Transit Company Costs By Cost Category

The costs per instrument incurred by each transit company that vere pre-

sented in Table 5-2 reappear in Table 5-6. This time, however, the unit costs

are subdivided by cost category in order to provide an opportunity to compare

costs across sites.

Order preparation costs are fairly consistent across sites. Cincinnati

is the most costly site in this category due to the cost of wrapping tokens.

Norfolk has unusually high order delivery costs because all outlets are

serviced by staff and relatively few passes are sold, thereby bringing the

average cost up.

Direct sales costs are extremely high for the four largest transit systems

because of commissions paid to sales outlets. Richmond and Tucson neither oper-

ate sales outlets nor pay commissions to their public outlets. Accounting costs

are relatively low for most programs except Cincinnati's, and design costs are

insignificant.

Printing costs are high for Philadelphia, Seattle, Cincinnati, and Norfolk.

Seattle and Norfolk print relatively small volumes of some of their plans;

Cincinnati's costs are exclusively minting costs for tokens. A special printing

process is used in Philadelphia to reduce the opportunities for counterfeiting

which explains its high printing costs.

Inventory and miscellaneous handling costs are minor for most systems.

Advertising costs, while zero for most programs, is significant when advertising

is done. More than ten cents is spent on each fare prepayment instrument sold

at the three sites advertising their programs.

Administrative and overhead expenses are high for the large fare prepayment

programs and the two demonstration sites. With the exception of Philadelphia,

the large transit companies and Tucson also incur high opportunity costs due

to the delay in depositing fare prepayment revenues.
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Since most of the costs vary depending on the size of the fare prepayment

program. Table 5-7 vas prepared to present the unit transaction costs for each

cost category by program size. The four categories of program sizes correspond

to the divisions made earlier in this section.

As a percentage of cost, direct sales costs clearly decrease with the

size of the program. Once again, this reflects the fact that managers in

small programs can usually persuade banks and department stores to sell fare

prepayment plans without charging a commission. At very large volumes, however,

most public outlets will require a commission on sales or another form of

payment

.

Order delivery, accounting, printing, inventory, and overhead costs gener-

ally increase as a percentage of total costs as the size of the program de-

creases. Thus, while direct sales is the dominant cost factor in large programs,

accounting, overhead, printing, and delivery incur the most costs in small

fare prepayment programs. Understanding the differences in the distribution

of costs is critical when planning a fare prepayment program.

On-Board Sales Costs By Cost Category

The cost analysis presented above did not include the costs of operating

and maintaining day pass and weekend pass programs. This was necessary because

these high volume programs have very low unit costs. By including these costs

with conventional fare prepayment programs costs, unit costs would have appeared

artifically low, making across-site comparisons difficult.

Table 5-8 presents the costs of operating four pass programs by cost cate-

gory. Of the four programs, only Sacramento is a day pass program. The other

three sites sell weekend day passes only.

The monthly costs of operating day pass programs are relatively stable

across sites, ranging from $1,057 to $1,871 per month. The cost per pass sold,

however. Varies because of differences in the number of passes sold. Total

costs in St. Paul and Seattle are at about three to four cents per pass. In

Sacramento a pass costs less than a penny only because so many are sold. In

Tucson the unit cost is 80 cents due to very low sales volumes and high printing

costs. On an average weekend, SunTran prints 3,500 passes but sells less than

500. SunTran' s monthly printing costs, however, probably cannot be reduced much
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unless they "begin printing their passes annually or semi-annually as in St. Paul

and Seattle. At the present time, weekend day passes in Tucson are printed

weekly.

Table 5-8

TRANSIT COMPANY COSTS FOR ON-BOARD SALES BY COST CATEGORY — I98I

Cost St. Paul Seattle Sacramento Tucscon
ba uegoi

y

( TaTaaIto "Pq 0 g I

\ nccivdiU. r<ioo/

Order Preparation $ 51 $ 63 $ 96 $ 39

Accounting 35i+ 290 0 69

Printing 629 Glk 1,676 1,399

Inventory 2 10 19 Negl.

Overhead 81 80 80 92

Total Cost $1,117 $1,057 $1,871 $1,599

Total Monthly Sales 3i+,92T 2U,826 209,875 2,000

Cost Per Instrument $0,032 $0.01+3 $0,009 $0,800

Summary

This section presented an analysis of fare prepayment program costs "by

transit company and cost category. The three areas of comparison included:

• aggregate program costs by transit company,

• transit company costs by cost category, and

• on-board sales costs by cost category.

A summary of the principal findings of this section is presented in Table 5-9»
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Table 5-9

SUMMARY FINDINGS OF FARE PREPAYMENT PROGRAf-1 COSTS

• The unit cost of fare prepayment programs varies from $0,137 to
$1,018 per instrument (excluding the opportunity cost of funds).

• Large fare prepayment programs incur higher unit costs than small
programs, primarily by spending more on sales commissions and
advertising.

• Day pass and weekend day pass programs cost betveen $1,000 and

$2,000 per month; their unit cost is between three and four
cents per pass.

SUMMARY COSTS

Cost Per Cost Per Cost Per

Instrument Revenue Dollar Trip

Large Programs: $0,857 $0.062 $0.02U

Medium Programs: 0.^39 0.03^+ O.OI6

Small Programs: O.I36 0.026 0.011

All Programs: $0,627 $0,055 $0,022
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TYPE OF TRANSIT FARE PREPAYMENT PLAN

The costs presented in the last section shoved that large fare prepayment

programs incur higher unit costs than small programs. The fare prepayment

programs at the 11 sites, however, are not identical. For example, weekly

passes are sold in Philadelphia and not in Los Angeles. For this reason,

Philadelphia incurs more cost than Los Angeles in delivering orders (i.e.,

weekly deliveries rather than monthly) and in printing costs.

This section presents a comparison of the unit costs of the fare prepay-

ment plans in all 11 transit companies. For a true cost comparison, however,

this section also presents the normalized costs of operating selected fare

prepayment plans. The plans analyzed include:

• monthly and weekly passes,

• 10-trip, 20-trip, and UO-trip ticket books, and

• tokens sold in quantities of 20.

The costs for this comparative analysis were obtained from the cost equa-

tions presented throughout Chapters 3 and k. The parsimeters used in these

equations were normalized in order to provide a clear and accurate comparison

of the differences in operating cost by cost category.

Thus, this section is divided into two parts. The first part presents the

actual unit cost data of the fare prepayment plans in each of the 11 transit

companies. In the second part, normalized costs for different fare prepayment

plans are presented by cost category. The section concludes with a review of

the summary findings on fare prepayment plan costs.

Fare Prepayment Plan Costs By Transit Company

The 11 transit companies reviewed in this study offer a variety of fare pre-

payment plans to their riders. Nearly all of them offer at least one pass plan

(usually a monthly pass) and an unlimited-duration ticket or token plan. The

number of principal plans offered varies between one and four.

The principal plans offered by the 11 transit companies are presented in

Table 5-10 along with their unit costs. Notice that the cost per pass or ticket

decreases as one moves down the table to smaller fare prepayment programs. On
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Table 5-10: COSTS OF FARE PREPAYMENT PLANS BY TRANSIT COMPAifY ~ I98I
(excluding the opportunity cost of funds)

Cost Per

Instrument
Los Angeles

Monthly Pass $0.95
Tourist Pass 1.82
Individual Tickets (lO)a 0.38
10-Trip Ticket Books O.56

Philadelphia
Monthly Pass $1.02
Weekly Pass O.TT
Tokens (lO)^ 0.5^^

St. Paul
Monthly Pass $0.96
10-Trip Ticket Book I.U5

10-Trip Punch Cards 0.92
Tokens (20)^ l.kk

Seattle
Annual Pass $8.91
Monthly Pass O.9O

20-Trip Ticket Book _ O.96

1+0-Trip Ticket Book " O.96

Cincinnati
Tokens (20)^ $0.U8

Portland
Monthly Pass $0.U5

10-Trip Ticket Book O.Ul

Norfolk
Monthly Pass $0.6l
10-Trip Ticket Book O.U9

Sacramento
Monthly Pass $0.58
Tokens (20)^ 0.57

ID Cards 2.71

Richmond
Weekly Pass $0.15

10-Trip Ticket Book 0.13

20-Trip Ticket Book 0.13

U5-Trip Ticket Book 0.13

Wilmington
Monthly Pass $0.1*2

10-Trip Strip Tickets 0.11

Tucson
Semester Pass $2.96

Monthly Pass O.3U

20-Trip Punch Card 2.96

Cost Per

Trip

$0,016
0.171
0.038
0.056

$0,018
0.055
O.O5U

$0,020
O.lJ+5

0.092
0.072

$0,018
0.021
O.OU8
0.02i;

$0,021+

$0,009
0.01*1

$0,013
0.01*9

$0,012
0.028
N.A.

$0.0lU
0.013
0.007
0.003

$0,009
0.011

$0,019
0.008
O.IU8

^•Assumed sold in quantities as indicated.
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a cost per trip basis, however, this change is less evident. Monthly passes

in Los Angeles cost $0.95 each while in Norfolk they are only two-thirds that

price. However, because Los Angeles pass holders use their pass over 70 times

each month, the cost per monthly pass trip in Los Angeles is only slightly

higher than the cost per trip in Norfolk.

Of the 11 transit companies, only Norfolk and Portland offer comparable

programs, and their costs are remarkably similar. Both transit companies sell

monthly passes and 10-trip ticket books. Norfolk's costs per instrument are

slightly higher than Portland's costs because of the difference in the size of

the two programs. Portland sells more than eight times as many plans as Norfolk

which reduces its unit costs by about 25 percent.

Of the 11 transit companies presented in Table 5-10, nine offer monthly

passes, two offer weekly passes, one offers a semester pass, and one provides an

annual pass. The mean values of the cost per pass and cost per trip are summar-

ized in Table 5-11*

Table 5-11

AVERAGE UNIT COSTS FOR PASS PLAIIS ~ I98I

Cost Per Cost Per

Pass Trip

Annual Pass (l plan) $8.91 $0.0l8

Semester Pass (l plan) 2.96 0.019

Monthly Pass (9 plans) O.69 O.OlU

Weekly Pass (2 plans) 0.k6 0.035

As shown in Table 5-11, the cost of issuing a weekly pass is only two-

thirds the cost of issuing a monthly pass because the normally higher voliome

of weekly passes sold each month results in some economies of scale. A weekly

pass program, however, is twice as expensive as a monthly pass program on a

per trip basis. Tliis is generally due to the higher printing and delivery

costs.
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Although the annual and semester passes are only represented by one site

each, it is interesting to note that the cost of a semester pass is approxinate-

ly four times the cost of a monthly pass, and the cost of an annual pass is 12

times the cost of a monthly pass. Because of the relatively low sales volume

and high production costs (e.g., photographic equipment for annual passes) of

these long-term plans, their unit costs increase in direct proportion to their

term of validity. On a per trip basis, however, their costs are almost identical

to the cost per monthly pass trip.

The unit costs of ticket programs vary considerably from $0.11 in Wilming-

ton (where ticket strips are sold) to $1.^5 in St. Paul. Although there are too

few large-quantity ticket book programs to draw definitive conclusions, the

average costs of ticket plans appear not to change with quantity; that is, UO-

trip ticket programs cost the same as 10-trip ticket programs on a per instrument

basis. Since the unit costs are similar, the cost per trip falls in proportion

to the quantity of tickets included in the ticket books.

Only four transit companies sell tokens to their customers and most of these

sales vary in quantity. The average quantities sold by each transit company

were imputed from the best available evidence. Philadelphia, for example, was

assumed to sell tokens in quantities of 10, the remaining three were assumed

to be selling 20 tokens per transaction.

The average cost per transaction for all four token programs is $0.T6, or

slightly more than the unit cost of operating a ticket program. However, with-

out the St. Paul values, the unit costs and per trip costs of token prograjns are

identical to the average and per trip costs of ticket programs. Philadelphia's

cost for its token plan is $0.5^ per roll of 10, while Cincinnati and Sacramento

are incurring an average $0.53 per roll of 20. St. Paul's very high cost of

$1.U^ per token roll is almost identical to the cost of its 10-trip ticket book

plan ($1.^5). A summary of the unit costs of ticket and token plans is presented

in Table 5-12.
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Table 5-12

AVERAGE UNIT COSTS FOR TICKET AND TOKEN PLANS — I98I

Cost Per
Instrument

Cost Per
Trip

Ticket Plans

10-Trip Tickets (6 plans)
20-Trip Tickets (2 plans)
U0/U5-Trip Tickets (2 plans)

$0.53
0.55
0.55

$0,053
0.028
O.OlU

Token Plans

Rolls of 10 (1 plan)
Rolls of 20 (3 plans)

$0.5U
0.83

$0,054
O.OUl

Normalized Fare Prepayment Plan Costs By Cost Category

Although the costs presented above provide evidence of the actual costs

incurred by transit companies, they can not be used to make valid comparisons of

the costs of alternative fare prepayment plans. Much more data vould be required

in order to compensate for the differences that exist in each program. An

alternative, hovever, is to calculate and then compare a set of normalized costs

by cost category for selected fare prepayment plans. Hov these calculations

were made and the results of the cost comparison are presented here.

Two pass plans, three ticket book plans, and a token plan were chosen for

the comparison. These six plans are perhaps the most common fare prepayment

plans offered by transit companies. They include:

• monthly and weekly pass,

• 10-, 20-, and UO-trip ticket books, and

• tokens sold in rolls of 20.

Total monthly costs were computed for each plan as if it were the only plan

sold. The independent cost equations presented throughout Chapters 3 and k were

used to calculate total monthly costs for each of 10 cost categories. Since

^The cost of advertising and cost of funds are excluded from this analysis.
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the total monthly cost (and consequently unit cost) is affected by the size and

dimension of the fare prepayment program chosen as the basis for comparison, the

values of the parameters used in these equations were developed by reviewing the

actual values obtained from the 11 case sites. A list of the parajneters from

the cost equations is presented in Table 5-13 along with the values chosen for

this cost comparison. These values were chosen based on a review of the actual

values at each site. An attempt was made to chose parametric values that would

portray a "typical" fare prepayment program. Other basic assumptions used in

this cost comparison, such as the delivery and sales distribution methods

employed, are also presented in Table 5-13.

The normalized costs of the six fare prepayment plans were computed using

the appropriate equations from Chapters 3 and k, and the information in Table

5-13* The results are presented in Table 5-1^* The total monthly cost of

operating each of the six plans is presented first, followed by each plan's

unit cost and cost per trip.

Table 3-lh: MONTHLY NORMALIZED COSTS BY FARE PREPAYMENT PLAN ~ I98I
(excluding cost of advertising and cost of funds)

Monthly Weekly lO-Trip 20-Trip i+O-Trip 20-Token
Pass Pass Ticket Ticket Ticket Roll

Total Monthly Cost $l8,801 $35,656 $26,00? $20,908 $18,321 $23,131

Cost Per Instrument 0.^70 0.206 O.I5O 0.2i+2 0.k23 0.26?

Cost Per Trip 0.011 0.021 0.015 0.012 0.011 0.013

Because they are consumed and replaced so rapidly, weekly passes and 10-

trip ticket books are the most costly of the six plans to implement. Tokens are

slightly more expensive than tickets of the same quantity. Monthly passes and

UO-trip ticket books, the two plans of the longest duration, are the least

expensive.

In order to be able to identify why the costs of operating fare prepayment

programs differ by type of fare prepayment plan. Tables 5-15 and 5-l6 were pre-

pared, which present normalized unit costs disaggregated by cost category.

Table 5-15 presents the costs per instrument sold for each of the six fare pre-

payment plans by cost category. The same format is used in Table 5-l6 but the

costs presented (in cents) are costs per trip taken. Both tables provide the

basis for the comparisons of fare prepayment plans that follows.
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Table 5-13

BASIC ASSUMPTIONS AND VALUES OF THE PARAMETERS USED
IN NORMALIZED COST COMPARISON

FARE PREPAYMENT PLAN STATISTICS
Number of Price

.

Instriunents Per
Sold Per Month^ Instr\iment

Monthly Pass ^+0,000 $21.65
Weekly Pass 173,200 5.00
lO-Trip Ticket Book 173,200 5.00
20-Trip Ticket Book 86,600 10.00
UO-Trip Ticket Book i+3,300 20.00
20-Token Roll 86,600 10.00

TYPE AND NUMBER OF SALES OUTLETS
Headquarter Outlet 1

Transit-Operated Outlets 2

Commissioned Outlets , 100
Non-Commissioned Outlets kj

Number of Outlets^ 150

STAFF DELIVERY PARAMETERS
• 30 minute per outlet delivery
• 3 miles driven per outlet delivery
o $0.3531 per mile for the ownership and operating cost of a vehicle

WAGE RATES
$8.25/hour - order preparation

- order delivery
- direct sales
- recording

$9.50/hour - accounting
$11. 00 /hour - administration

Fringe Benefit Rate = 36.2 percent

AVERAGE VOLUME PRINTED PER MONTH
• 60,000 monthly passes (i.e., 1.5 x sales)
• 259,800 weekly passes (i.e., I.5 x sales)
• 173,200 10-trip ticket books
• 86,600 20-trip ticket books
• ^3,300 UO-trip ticket books
• 2,000,000 tokens minted with 10-year life and 12^0 discount rate

MISCELLANEOUS PARAMETRIC VALUES AND ASSUMPTIONS
• frequency of printing = 6 months
• commission rate = 2 percent of sales revenue
• storage costs = $0.06 per cubic foot per month
• no advertising expenses or cost of funds incurred
• overhead rate at headquarters is 39*^%

^All plans yield 1,732,000 prepayment trips per month. On average there are
^.33 weeks per month.

bPlans are delivered by staff only to the 1^+9 outlets away from headquarters.
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Table 5-15

NORMALIZED COSTS PER INSTRUMENT FOR SH FARE PREPAYMENT
PLANS BY COST CATEGORY — I98I

Cost Monthly Weekly 10-Trip 20-Trip UO-Tr ip 20 Token
Category^ Pass Pass Ticket Ticket Ticket Roll

Order Preparation $0,010 $0,010 $0,002 $0,005 $0,010 $0,020
Order Delivery 0.025 0.025 0.006 0.012 0.023 0.012
Direct Sales 0.303 0.080 0.080 o.iUt 0.281 o.iUt
Accounting O.OliU 0.023 0.023 0.030 O.OI4I4 0.030
Design 0.002 0.001 0 0 0 0

Printing 0.038 0.038 0.020 0.020 0.020 0.026
Inventory 0.002 0.002 0.002 0.002 0.002 Negl.

Administrative 0.011 0.003 0.003 0.005 0.010 0.005
General Overhead 0.035 O.O2U O.OlU 0.021 0.033 0.02T

TOTAL COST $0.1+70 $0,206 $0,150 $0.2U2 $0.U23 $0,267

^The cost of advertising and the cost of funds are not included in this analysi

Table 5-l6

NORMALIZED COSTS PER TRIP FOR SIX FARE PREPAYMENT
PLANS BY COST CATEGORY — I98I

Cost Monthly Weekly 10-Trip 20-Trip UO-Trip 20 Token
Category^ Pass Pass Ticket Ticket Ticket Roll

Order Preparation 0.024 O.lOi 0.02^ 0.02i 0.02^ 0.10^

Order Delivery 0.06 0.25 0.06 0.06 0.06 0.06

Direct Sales 0.70 0.80 0.80 0.73 0.70 0.73

Accounting 0.10 0.23 0.23 0.15 0.11 0.15

Design Negl. 0.01 0 0 0 0

Printing 0.09 0.38 0.20 0.10 0.05 0.13

Inventory 0.01 0.02 0.02 0.01 0.01 Negl.

Administrative 0.03 0.03 0.03 0.03 0.03 0.03

General Overhead 0.08 O.2I+ O.lU 0.11 0.08 O.II+

TOTAL COST- l'09i 2,06i 1.50«{ 1.21«^ 1.0D<f 1.3H

^The cost of advertising and the cost of funds are not included in this analysi
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Before reviewing the costs of each plan, it is important to recall some

of the basic assiunptions of this analysis that were presented in Table 5-13.

First, it is assumed that the usage of each fare prepayment plan is identical;

that is, the same number of prepaid trips are taken each month with each of the

six plans. This assumption does not imply that the plans are easily transfer-

able, or that decisions on the selection of a fare prepayment plan should be

made on cost and cost alone. The market for a monthly pass, for example, is

not the same as the market for a 10-trip ticket book. Second, the size of the

program chosen (i.e., 1.7 million prepaid trips per month) is equivalent to a

mediuia-to-large fare prepayment program. Portland, for example, sells 1.75

million prepaid trips each month. Smaller programs will probably witness

slightly lower unit costs. Finally, the parameters selected for this analysis

(including the type of sales outlets and delivery method) represent a unique

fare prepayment program. As these parameters change, so will the program's

costs. Thus, what is important in the analysis that follows is not the absolute

value of the costs, but rather their relative costs.

Monthly vs. Weekly Pass

Weekly pass prograjas are twice as expensive as monthly pass programs as

reflected in the total cost and cost per trip tables. Each weekly pass, however,

costs about half of what it would cost to sell a monthly pass since there are

over four times as many weekly passes sold each month. The higher total monthly

cost for a weekly pass program is due primarily to the higher labor cost in

preparing orders and in delivering orders to outlets every week.

Weekly pass programs are substantially more expensive than monthly pass

programs in nearly every cost category. The exceptions include direct sales

costs and administrative costs. Direct sales costs are only slightly greater

for weekly passes because most of the costs incurred in this category are from

commissions paid to sales outlets. Commissions are based on a fixed rate of

revenues and not on volume sold. Administrative costs are identical, not only

for monthly and weekly passes, but for all programs.
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Weekly Pass vs» 10-Trip Ticket Book

Weekly pass programs are 37 percent more expensive than 10-trip ticket book

programs primarily because weekly passes have to be prepared and delivered to

outlets every week. An assumption used in this analysis is that weekly passes

are the only plans that are not prepared and delivered to sales outlets on a

monthly basis. If four sets of weekly passes are prepared and delivered monthly,

weekly pass program costs would decrease to a level Just above the cost of a

20-trip ticket program. Printing and design costs, however, would remain higher.

General overhead costs are higher for weekly passes as a result of the

higher labor costs in order preparation and delivery.

10-Trip vs. 20-Trip vs. UO-Trip Ticket Book

Fare prepayment programs using 10-trip ticket books are 2h percent more

expensive than programs with 20-trip ticket books, and h2 percent more expensive

than prograjns with UO-trip ticket books. The larger quantity plans are less

expensive overall because fewer transactions have to be made and fewer books

have to be printed to service the same level of demand. Order preparation and

order delivery monthly costs are identical for all three plans. Direct sales

costs and overhead costs decrease as the quantity of tickets per book increases

because fewer transactions are made requiring fewer people to do the selling

and accounting. Printing and inventory costs are also inversely related to

ticket book quantity because fewer plans are needed to supply the same number

of prepaid trips.

20-Trip Ticket Book vs. 20 Token Roll

The last category of comparison is between 20-trip ticket books and tokens

sold in rolls of 20. As shown in the cost tables, token programs are about

10 percent more expensive than prograjas using 20-trip ticket books. This higher

cost is primarily due to wrapping tokens for reuse and to the high cost of

token replacement. If tokens last less than ten years, minting tokens will be

more expensive on a per trip basis than printing ticket books. Thus, there

is no real cost advantage to token programs. There are, however, several

operational advantages for using tokens. For example, tokens can easily be
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assimilated into traditional fare collection programs. Tickets, moreover, can

cause problems with vacuum-operated fare collection systems.

SuTTimry

This section presented an analysis of the unit costs of fare prepayment

plans for each of the 11 transit systems. In addition, this section presented

the normalized costs of operating selected fare prepayment plans. The plans

analyzed included:

• monthly and weekly passes,

• 10-trip, 20-trip, and UO-trip ticket books, and

• tokens sold in q^uantities of 20.

A summary of the principal findings of this section is presented in Table 5-lT*

• The cost per weekly pass is two-thirds the cost of a monthly
pass because of the normally higher volxime of weekly passes
sold each month at the case sites.

• Long-term pass plans, such as annual passes, are much more
expensive than monthly passes to produce but may result in as

low a per trip cost.

• The unit cost of actual ticket programs varies considerably
from $0.11 to $1.U5. The average ticket book costs about

55 cents to produce and sell.

• Ticket programs are generally less expensive than pass pro-
grams of comparable duration as shown by the normalized total
monthly costs. The unit costs for these programs will in-

crease as the quantity of tickets or time duration increases.

Table 5-lT

SUMMAEY FINDINGS OF FARE PREPAYMENT PLAN COSTS

SUMMARY OF NORMALIZED COSTS

Cost Per
Instrument

Cost Per
Trip

Monthly Pass
.

Weekly Pass
lO-Trip Ticket
20-Trip Ticket
iiO-Trip Ticket
20 Token Roll

$0.UT0
0.206

0.150
O.2U2
O.U23
0.267

$0,011
0.021
0.015
0.012
0.011
0.013
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METHOD OF ORDER DELIVERY

Successful fare prepayment programs, whether they are large or small, will

always involve a network of conveniently located sales outlets. In some cases

these outlets are owned and operated by the transit company; however, most often

sales outlets are businesses and public institutions such as banks, department

stores, schools, and social service agencies. Regardless of how the outlets

are managed, it is important that a new supply of fare prepayment plans be

delivered to each outlet on a timely basis. A fare prepayment program manager

must choose, therefore, the safest, most reliable, and least costly method

among several delivery options. As reviewed in Chapter 3, the three principal

delivery methods include:

• transit staff delivery,

• courier delivery, and

• certified mail delivery.

Transit staff delivery is perhaps the safest and most reliable method of

getting new fare prepayment plans to sales outlets. It is also very costly.

Staff labor and overhead charges must be covered along with the cost of owning

and operating a service vehicle.

Courier delivery service is also a reliable method of transporting plans to

sales outlets. The cost for such service is reasonable especially if distances

between outlets are great. Most courier services will charge a fixed rate per

package regardless of the quantity of instruments within the package. The rate

will usually depend on the number of outlets served during each delivery. In

very large urban areas, courier companies will often divide the region into

several large zones with the per package delivery charge increasing with the

distance between zones.

The third and final method of fare prepayment delivery is the U.S. Postal

Service. Although the U.S. Postal Service does not enjoy a good reputation for

being prompt and reliable, packages sent certified mail generally arrive on

time. Although it is not recommended that high volume outlets be serviced by

certified mail, this delivery method is ideal for very low volume sales outlets.

Moreover, the cost of sending a package certified mail increases with package

size since postage and envelope costs increase in proportion to volume.
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This section presents a comparison of the normalized costs of delivering

fare prepayment plans to sales outlets by the three methods just discussed.

Following a brief analysis of the cost behavior of each method individually,

the three methods are compared in order to determine vhich method incurs the

lowest cost per outlet delivery at various outlet sales volumes. This section

concludes with a list of the summary findings.

Transit Staff Delivery

Transit staff delivery costs include the cost of labor in delivering fare

prepayment plans to sales outlets and the cost of owning and operating an auto-

mobile or van used in the delivery. These two costs can be estimated using

equations (3.5) and (3.6) from Chapter 3. Values for some of the parameters

used in these two equations were given in the earlier section of this chapter

that appeared on Table 5-13. These parametric values are:

• the average hourly wage rate for the delivery of fare prepayment plans
to sales outlets: W^j = $8.25,

• the fringe benefit rate: Fj- = 36.2/b

• the niimber of employees per vehicle: Ng = 1, and

• the cost per mile for owning and operating a standard automobile
MR = $0.3531.

Using these parameters and equations (3.5) and (3.6), the cost for transit staff

to deliver to each outlet becomes:

(5.1) MCd = 0.1873 Dt + 0.3531 Md

where:

MC(j = the month cost (dollars) for staff to deliver fare prepayment
plans to each outlet

D-t = the average number of minutes required to deliver fare prepay-

_ ment plans to each sales outlet

= the average mileage between outlets

Thus, once the system's parameters are known, the cost of servicing each outlet

depends only on the average distance and travel tine between outlets. The cost

of servicing each outlet is plotted in Figure 5-1 as a function of the miles
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driven per outlet and the average vehicle operating speed, which is a proxy

for the density of the urban area. As shown, the cost per outlet increases as

the congestion in the city increases and as the distance between outlets

increases. The average distance between outlets for 10 of the 11 sites involved

in this study is 3.15 miles; the average speed in servicing each outlet is 6.2k

mph.-'- Given these conditions, the average cost to delivery fare prepayment

plans to each outlet is $6.T9«

$20.00

Cost

Per

Outlet

15.00

10.00

5.00

5.02.0 3.0 TTo"

Miles Driven Per Outlet

Figure 5-1: TRMSIT STAFF DELIVERY COSTS PER OUTLET ~ I98I

Courier Delivery

The cost of courier service depends on the number of outlet stops and the

size of the city. As mentioned in Chapter 3, Purolator Courier charges SEPTA

in Philadelphia $5.00 per outlet for servicing 75 outlets on a weekly basis.

The 1981 cost estimates provided by the same company for servicing Tri-Met's

sales outlets in Portland varied from $2. 67 to $5.50 depending on the number

of outlet stops. Because Tri-Met is a medium-size transit company, the costs

for servicing Tri-Met's outlets are used in this cost analysis.

^See Table 3-8 in Chapter 3.
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Figure 5-2 presents the cost of servicing each outlet by courier delivery.

Note that this unit cost decreases as the number of outlets served increases.

$6.00

5.00

Cost h.OO

Per
3.00

Outlet I

2.00

' 1.00

0 10 20 30 W 50 ^0

Number of Outlets Served Per Delivery

Figure 5-2: COURIER DELIVERY COSTS PER OUTLET ~ I98I

Certified Mail Delivery

The third and final method of delivering fare prepayment plans to sales

outlets is by certified mail. The cost for this service is a function of the

number of instriiments sent to each outlet. As the volume sent increases, so

does the first class postage rate and the size — and thus cost — of the

envelopes used in mailing plans to sales outlets.

Four of the eleven transit companies reviewed here use the U.S. Postal

Service for the delivery of fare prepayment plans to sales outlets. All four

send only monthly passes through the mail and all packages are sent certified

mail. The costs used in this analysis, therefore, will be for passes only.

The cost for the same volume of ticket books is slightly higher because they are

heavier than passes.

The cost per package sent certified mail is a function of the number of

passes included in a package as shown in Figure 5-3. The cost data are from

Table 3- IT in Chapter 3 and include an additional $1.35 per package for certified

mail and return receipt.
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$5.00

Cost k.OO

Per

3.00
Outlet

2.00

1.00

0 200 Too 600 1000

Number of Passes Delivered Per Outlet

Figure 5-3: CERTIFIED MAIL DELIVERY COSTS PER OUTLET — I981

A Comparison of Order Delivery Costs

Based on these three methods of delivery, the cost of delivering fare

.prepayment plans to each sales outlet can be as low as $2.05 using certified

.mail or over $20 if staff are used for the delivery. The actual cost per

the average distance between outlets, the density of the city (i.e., average

vehicle driving speed) , and the number of fare prepayment instruments delivered

to each outlet. Given this information, it is possible to choose the least

costly method of fare prepayment delivery.

Figure 5-^ presents the least costly methods of fare prepayment delivery

in three types of urban settings. The top graph presents the costs of servicing

each outlet in a high density environment; a medium density environment is rep-

resented in the middle graph and a low density environment in the bottom graph.

The certified mail costs and courier costs are identical in the three graphs

since urban size and density do not affect these costs. Staff delivery costs,

however, drop as the time required to service each outlet declines. The bottoni

graph, therefore, represents the least costly environment for staff delivery.

Since in each graph the staff delivery costs will increase as the average dis-

tance between outlets increases, staff delivery costs for one and two mile

outlet in a particular setting will depend on the number of outlets served,
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Figure 5-^:
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COMPARISON OF DELIVERY METHOD COSTS — I98I
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distances between outlets are presented in the middle graph; costs for one, two,

and three mile distances are presented in the bottom graph.

Another assumption used to formulate these graphs is that more than 50

sales outlets are served during each delivery period. This assumption provides

us with a fixed rate for courier service at all pass levels. If less than 50

outlets are served, the horizontal line at the $2.6? level should be moved

down accordingly based on the rates shown in Figure 5-2.

With the costs of the three delivery methods now superimposed on a single

graph, it is possible to determine which method results in the least cost to

the transit company. In the first graph, certified mail is the least costly

method at volumes below 50 passes per outlet. Beyond that volume, courier

service is the least costly solution. Note that in a very high density site,

staff delivery of fare prepayment plans is not economical when the average

distance between outlets is more than one mile. If the average distance is

less than one mile, however, staff delivery may be economical. For example, if

outlets are only one-half mile apart, the average staff delivery cost per outlet

would only be $2*05, or exactly as expensive as certified mail at volumes below

10 passes per outlet. Very few transit companies operate sales outlets this

close together.

The bottom two graphs show that staff delivery can compete on price with

certified mail and courier service in less dense environments. For exauuple, in

a low density environment where outlets are spaced one mile apart on average,

staff delivery can be the least costly method of fare prepayment delivery, even

at very low volumes. Table 5-l8 summarizes the results of these three graphs,

presenting the lowest cost solutions for different urban settings as a function

of the number of passes delivered to each outlet.

Summary

This section presented an analysis of the costs of delivering fare prepay-

ment plans to sales outlets. The three delivery methods compared were:

• transit staff delivery,

• courier delivery, and

• certified mail delivery.
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This analysis has shown that any one of the three methods can be the lowest

cost delivery method depending on the set of conditions in which the transit

company is operating. Moreover, since the same volume of passes is usually not

sent to all sales outlets, utilization of more than one delivery method could

result in the lowest operating cost to a transit company. For example, in a

low density site where outlets are spaced two miles apart on average (refer to

Table 5~l8), transit staff should be used for the delivery of passes to high

volume outlets only; that is, staff delivery should be employed only when

more than 50 passes are delivered to an outlet. For those outlets receiving

less than 50 passes, certified mail should be used. Thus, the combination of

staff and certified mail delivery will result in the lowest operating cost for

the program.

A summary of the principal findings of this section is presented in Table

5-19.

Table 5-19

SUMMARY FINDINGS OF FARE PREPAYMENT DELIVERY COSTS

• Staff delivery costs are directly related to the time spent delivering
fare prepayment plans (labor cost) and the distance between outlets (ve-

hicle cost).

• Courier delivery costs per outlet will generally decline as the number
of outlets serviced increases.

• Certified mail costs per outlet will increase as the number of prepay-
ment plans sent increases.

• Determination of the lowest cost delivery method will depend on the unique

circumstances of each urban area. However, an attempt was made to analyze

the costs of a "typical" fare prepayment program. Under these conditions,

the following least-cost solutions resulted:

i) certified mail should be used if less than 50 passes are sent to an

outlet, unless outlets are spaced very close to one another;

ii) courier service offers a very good alternative to staff delivery;

staff delivery, however, is less costly if outlets are closely spaced;

iii) staff delivery should only be used when the travel time and distance
between outlets is very short; otherwise courier or certified mail

delivery should be employed.
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METHOD OF SALES DISTRIBUTION

Just as transit managers must choose among alternative delivery methods,

they must also choose the type of sales programs they vill operate in order to

maximize fare prepayment sales at minimiam cost. Most programs employ the basic

methods such as sales at transit company offices and through banks and depart-

ment stores. Many transit companies operate their own conveniently located

sales and information outlets if demand is sufficiently large. In addition,

some transit managers are implementing direct mail and telephone order programs

to make it more convenient for customers located far from sales outlets to pur-

chase fare prepayment plans. The cost-effectiveness of each of these methods,

as well as other more innovative methods, is being examined in detail in a

Federally- funded demonstration in Sacramento.^ The cost data presented in this

study, however, does provide enough information to present a comparison of the

transaction costs of several distribution methods. The costs of five methods

are compared in this section.

The first method of sales distribution discussed in this section is the

staff-operated sales outlet. Although generally located in the transit com-

pany's headquarters, many transit systems also operate sales outlets through-

out the downtown areas of large cities. In addition to selling fare prepayment

plans, outlet representatives also assist consumers in their travel needs by

providing information on bus schedules, route locations, and special fare

programs.

Sales of fare prepayment plans through public and private institutions is

discussed next. These outlets include financial institutions, department stores,

schools, hospitals, social service agencies, and employers. Although there are

usually differences in the clientele for these distribution outlets, the distri-

bution costs incurred by the transit company in servicing them are similar.

An alternative or supplement to the public and private sales outlet network

is to obtain a contract from a single retail chain and have that organization

distribute and sell plans throughout the region for a set or variable commission.

Although none of the case sites used this type of distribution network at the

time of the interviews, Tri-Met in Portland has subsequently contracted with

the Sev^n-Eleven retail food store chain to distribute and sell tickets and

Ecosometrics, Inc. "A Comprehensive Demonstration of Distribution Systems For
Fare Prepayment: The Sacrajnento Regional Transit Project." Prepared for the
Office of Service and Methods Demonstrations, Urban Mass Transportation Admin-
istration, Washington, D.C , February I98I.
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passes in Tri-Met's service area. The costs resulting from this service contract

are presented in this section.

Finally, transit managers can sell and distribute fare prepayment plans

without using sales outlets. Direct mail and telephone order programs are being

used in several transit systems to provide customers with the convenience of

purchasing plans by mail with a personal check or by calling in an order and

charging the purchase to one's personal bank credit card. The costs of both of

these sales methods are also presented in this cost comparison.

The costs presented in this section have been normalized based on the cost

equations developed in Chapters 3 and k. Average costs on a per outlet basis

are computed as a function of the number of sales transactions. The normalized

costs presented in this section, however, include only those costs directly

associated with and in support of the particular distribution method. Common

costs, such as, printing, inventory, and administrative costs, are not incor-

porated in this analysis. The specific cost categories included in this analy-

sis are presented in Table 5-20 along with the distribution methods in which

these costs are incurred. Following a brief analysis of the cost behavior of

each sales method individually, the five distribution methods are discussed

jointly in order to illustrate how their costs compare at different sales

volumes. The section concludes with a list of the summary findings.

Table 5-20

FIVE METHODS OF SALES DISTRIBUTION AND THE
CATEGORIES OF COSTS THAT AEE INCURRED

Category Sales Outlets Direct Telephone
Mail Order

Transit-Operated Public/Private Sales Contract Program Program

Order Preparation X X X

Order Delivery X X X

Direct Sales X X X

Sales Commissions X X
Recording X X X

Overhead X X X X X

Cost of Funds^ X X

^The cost of funds is assumed to be zero at transit-operated outlets and head-
quarters. •
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Basic Assumptions of Cost Analysis

Before proceeding with a presentation of the normalized sales costs, it is

appropriate to first identify the assumptions used in this cost analysis. Just

as the cost of delivering fare prepayment plans varied for different urban

settings depending on the number of outlets served, the wage rate, etc., so do

the costs associated with selling fare prepayment plans. Every attempt was made

to select values for the parajneters to simulate the costs and characteristics

of an average-sized transit fare prepayment program. The costs presented in

this section, therefore, will change if different parametric values are selected.

Table 5-21 presents a list of the assumptions and parametric values selected

for this cost comparison.

Table 5-21

ASSUMPTIONS AND PARAMETRIC VALUES SELECTED FOR A COMPARISON OF

SALES DISTRIBUTION COSTS

BASIC ASSUMPTIONS
• all sales are of monthly passes

e staff-operated sales outlets are manned by at least one person full-time

9 a minimum commission of $1,000 per month is assumed for the retail firm
with a sales contract

• no minimum sales level or sales commission exists for public and private outlets

« only staff delivery is employed where delivery to sales outlets is required

« monthly pass revenues are deposited daily from transit-operated outlets
and from headquarters.

PARAMETRIC VALUES
® the average hourly wage rate for order preparation,order delivery, direct sales,

and recording: W^p = = Wg = Wj. = $8.25

® the fringe benefit rate: Fj- = 36.2^

® the total number of sales outlets: Nqj = Nq = N^q = 150

• number of employees per delivery vehicle: Ng = 1

• staff delivery time: D-^ = 30 minutes/outlet delivery

9 average monthly mileage for delivery: M^j = k^O miles or M^j = 3 miles

• passenger vehicle mileage rate: t4R = $0.3531

» overhead rate at transit-operated outlets: OC-^ = 20%

• overhead rate at transit headquarters: OC^ = 39*5%

® price of the monthly pass: P = $21.65

« number of delay days in transferring pass revenues from outlets: DDj - 20 days

• annual municipal borrowing rate: i = 12 percent
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Transit-Operated Sales Outlets

The costs associated with staff-operated outlets include the cost of pre-

paring orders for delivery, actual order delivery, direct sales, recording sales

at the outlet, and outlet overhead. The costs related to operating a sales out-

let can be estimated for all cost categories by using equations (3.1), (3.5),

(3.6), (3.11), (3.21b), (H.8), and (U.9). From these equations and using the

parametrics values presented in Table 5-21, the monthly cost of servicing and

operating each staff-operated sales outlet is:

(5.2) MC s

23^+8.21 for Ng _< 2561

23H8.2I + 0.23 (Rg + MMr)(Ns - 2561) for Ng > 2561

where:

MCg = monthly cost (dollars) of servicing and operating each staff-
operated sales outlet

Ng = average number of monthly passes sold per outlet per month

Rg = average time required (minutes) to make each sales trans-
action following the schedule presented in Table 3-21 of
Chapter 3

MMj- = average time required (minutes) to record each sales trans-
action following the schedule presented in Table 3-35 of
Chapter 3

Both Rg and MMj- are productivity parameters that are based on the average

number of monthly passes sold at each outlet per month (Ng). Thus, once the

transit company and fare prepayment program parameters are known, the monthly

cost of operating a sales outlet depends only on the number of passes sold that

month. Since Rg and MMj- decrease as the number of passes sold each month

increases, the average cost or cost per sales transaction will also decrease.

The average monthly cost of servicing and operating a sales outlet is plotted

in Figure 5-5 as a function of the number of passes sold each month at the

outlet.-^ As shown, the costs decrease with higher output. The fixed cost of

^It is important for the reader to remember that the average costs presented
here and in the sections that follow are per outlet costs assuming there are

150 outlets. Moreover, the average costs — in this case for a staff-operated
outlet — include not only the cost of operating the outlet, but also the

cost of supporting that type of sales distribution. Order preparation costs,
for example, are included in equation (5«2) but not in the equation which
describes the costs of operating a direct mail program because orders do not
have to be prepared.
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$2,3^8.21 is the cost of wages and fringe for the first staff person. The

sales volume of 2,56l passes is the average monthly volume that can be handled

by an individual. Beyond this volume, it is assumed that labor can be obtained

according to need. Thus, these additional staff members would be involved in

other activities such as consumer information.

Cost

Per

Trans-
action

$2.00

1.50

1.00

0.50

TTo 275 3T0 O 5T0 ^To tTo 875 975 10.0

Number of Monthly Transactions
(Thousands)

Figure 5-5: AVERAGE COST FOR TRANSIT-OPERATED SALES OUTLETS — I98I

Public and Private Sales Outlets

Many of the costs associated with distributing and selling fare prepayment

plans to staff-run sales outlets are the same for serving public and private

outlets. Orders have to be prepared at headquarters and then delivered to all

the outlets, and there is an overhead cost for this labor. However, instead of

paying salaries and operating expenses for running sales outlets, many public

outlets charge a fixed commission on sales. In most small transit systems, public

outlets will provide this service and not charge a sales commission. In addition,

public and private sales outlets generally do not return pass revenue until late

in the month diiring which the passes are valid. This time delay results in lost

interest that the transit company could earn if revenues are transferred sooner.

Thus, the cost of funds is a key cost element in operating public and private

sales outlets.
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The costs related to servicing and maintaining public and private sales

outlets can be estimated for all four cost categories identified in Table 5-20

by using equations (3.1), (3.5), (3.6), (3.12b), (U.9),and (i+.lO) from Chapters

3 and k. From these equations and using the parametric values and assumptions

presented in Table 5-21, the monthly cost of servicing each public and private

sales outlet is;

(5.3) MCq = 12.82 + No(21.65 CMP + O.lh)

where:

MCo =

Ns =

CMP =

monthly cost (dollars) of servicing and maintaining each
public and private sales outlet

average number of monthly passes sold per outlet per month

commission rate (decimal) charged by the sales outlet as
a percentage of fare prepayment revenues

The cost per fare prepayment transaction at each sales outlet is related

to the commission rate charged by the institution. If no commission is charged,

the average cost of selling a monthly pass through public or private outlets

vill be approximately $0,li+ at very high sales volumes, or equivalent to the

opportunity cost of funds on each pass. However, most outlets only begin to

charge commissions when sales begin to interfere with the institution's normal

business. Because high volume outlets throughout the country charge different

rates (i.e., generally between one and three percent). Figure 5-6 presents

the transaction costs for public and private outlets at three commission levels.

Note that the average transaction costs drop quickly at low sales levels and

then levels off at around 500 transactions per month.

Cost
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Trans-
action

2.00

1.50

1.00

0.50

31.

1%

6 iTo 2.0 3.0 TTo 5T0 ^To T7d 5To 9^0 10.0

Number of Monthly Transactions (thousands)

Figure 5-6: AVERAGE COST FOR PUBLIC AND PRIVATE SALES OOTLETS
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Public Outlets With Sales Contract

Several transit companies across the country have begun negotiations with

large retail chains for distribution and sales of fare prepayment instruments.

Grocery store and department store chains offer an advantage over individual

public outlets because of their existing distribution system and sales activity.

Tri-Met in Portland, Oregon, for example, negotiated a contract with the Seven-

Eleven retail food store chain to distribute and sell fare prepayment instru-

ments. Seven-Eleven operates many 2U-hour establishments throughout Tri-Met'

s

service area. The managers of these stores are eager to increase the number

of customers entering the stores because this leads to increased sales. In

addition, Seven-Eleven was awarded a contract that provides the chain with a

financial incentive to maximize fare prepayment sales. The schedule of com-

missions paid by Tri-Met to Seven-Eleven is as follows:

• 1% commission for sales less than $150,000 per month

• 2% commission for sales from $150,000 to $300,000 per month

• 2.3^ commission for sales from $300,000 to $500,000 per month

• 2.6% commission for sales over $500,000 per month

The rising commission rate provides Seven-Eleven with an incentive to sell as

many fare prepayment plans as possible.

Tri-Met can benefit substantially from this contract because Seven-Eleven

will provide the following functions:

• distribute plans frequently throughout the month from two warehouse
locations to all of its retail outlets,

• sell the plans directly to Tri-Met passengers,

• account for all sales by location, and

• deduct all sales commissions from fare prepayment revenues.

In addition, Seven-Eleven will mention the transit company and the fare prepay-

ment plans in its advertising program.

The only costs the transit company incurs include preparing two orders

each month, delivering these packages to Seven-Eleven's two warehouses, paying

commissions on sales, and the overhead costs and cost of funds. It is assumed

that fare prepayment revenues are transferred to the transit company only once

per month as in the case of public and private outlets. Thus, the costs related

directly to this form of sales distribution can be estimated by using equations

(3.1), (3.5), (3.6), (U.9), and (U.IO), in addition to the commission schedule
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presented above. Assuming there are I50 Seven-Eleven outlets, and that the chain

requires a $1,000 minimum commission each month (i.e., 1% of $100,000 in monthly

sales), the monthly cost to the transit company for each Seven-Eleven outlet is

MCr = 0.32 +

6.6t + O.lU Nj

0.35 Ng

0.57 Ng

O.TO Nc.

for N3 < 31

for 31 £ Ng < k6

for U6 < Ng < 92

for 92 <_ Ng < 15h

for Ng 2

vhere:

UCq = monthly cost (dollars) for each Seven-Eleven outlet

Ng = average number of monthly passes sold per Seven-Eleven out-
let per month

The very low fixed cost of 32 cents per outlet per month is due to the fact

that the transit company only has to prepare and deliver two packages each month.

Seven-Eleven incurs all the distribution sales costs. Given the assumption

that 150 outlets are used, Seven-Eleven can reach the maximum commission rate

of 2.6 percent if an average of 15^ passes are sold each month at each outlet.

Figure 5-T presents the average transaction costs at each outlet based on

equation (5*^) at different monthly sales volumes.
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Figure 5-T: AVERAGE COSTS FOR PUBLIC OUTLETS WITH SALES CONTRACT ~ I98I

^15h passes per month per outlet is equivalent to a monthly pass sales rate of

23,100 each month assuming I50 outlets. At the time of the interview, Portland

was selling 30,111 passes each month. Thirty- four percent of these, however,

were sold at the transit authority's own customer assistance office located
downtown.
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Direct Mail Programs

Unlike the previous three distribution methods that involve personal over-

the-counter transactions, sales through direct mail programs are handled imper-

sonally through the mail. The costs associated vith this sales method include

labor processing costs, material, expenses, recording costs, and overhead

expenses. There are no large outlet orders to prepare as with sales outlet

programs, no staff deliveries are made, and revenues are deposited daily.

The specific costs related to direct mail order processing and distribution

can be estimated from equations (3.1^), (3.15), (3.21a), and (U.9) from Chapters

3 and k. In addition to the ass\imptions and parametric values presented in

Table 5-21, the following parametric values were chosen based on the data

presented in Chapter 3:

•
'-'dm

~ cost per mailer = $0.0325

• BRM = business reply mail monthly fee = $3.33

• = first class postage = $0.l8

• postage surcharge for business r eply mail $0.05

• Ce = cost per envelope = $0.065

Using normal values for the productivity parameters, the monthly cost of

processing and distributing fare prepayment plans by mail is:

MCm = 3.33 + Ng (1.3T + 0.19 MMj,)

where:

MCjQ = monthly cost (dollars) of processing and distributing fare
prepayment plans by mail

Ng = average number of monthly passes sold per month through
direct mail program

MMj- = average time required (minutes) to record each sales trans-
action following the schedule presented in Table 3-35 of
Chapter 3

MMj- is a productivity parameter that is based on the average number of

monthly passes sold each month (Ng). Thus, the monthly cost of processing and

distributing passes depends only on the number of passes sold each month.
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Figure 5-8 presents the average costs per transaction for a direct mail program

as a function of the number of passes sold each month.

Cost

Per 1.00

Trans-
action

0.50

0 TTo 2T0 3T0 ITTo 5T0 ^To fTo O 9T0 10.0

Number of Monthly Transactions
(thousands)

Figure 5-8: AVERAGE COSTS FOR A DIRECT MAIL PROGRAM ~ I98I

At very low volumes the cost per sales transactions is not that great. For

example, if only 50 passes are sold each month, the cost per pass is $2.03.

However, as the number of passes sold increases, the unit costs do not decrease

substantially. A minimum cost of approximately $1.U0 is all that can be obtained

because direct mail programs are extremely labor-intensive since each pass order

has to be handled individually.

Telephone Order Programs

Like direct mail programs, telephone order programs are labor intensive and

do not require a network of sales outlets. The costs associated with this sales

activity include the labor cost of taking each order over the telephone and

processing the order, the material cost, including the finance charge for

credit card use, and the recording and overhead costs. The specific costs

associated with this distribution method can be estimated using equations

(3.16), (3.17), (3.21a), and (U.9). In addition to the parametric values pre-

sented in .Table 5-21, the following assumptions were made based on the data

presented in Chapter 3:
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• TC = monthly telephone charge = $37 '00

• Cg = cost per envelope = $0.065

• Cp = first class postage = $0.l8

Thus, the monthly cost of processing and distributing fare prepayment plans

by telephone order and mail distribution is:

(5.5) MC-t = 37 + Ng (21.65 DR + 0.19 MMt + 1.11)

where:

MC-t = monthly cost (dollars) of processing and distributing fare

prepayment plans by telephone order and mail distribution

Ng = average number of monthly passes sold per month through the
telephone order program

DR = financial institution bankcard discount rate based on sche-

dule presented in Table 3-31 of Chapter 3

Mt4j. = average time required (minutes) to record each sales trans-
action following the schedule presented in Table 3-35 of
Chapter 3

The values of DR and MT-lj- decrease with higher output. The average trans-

action cost, therefore, will decrease as more passes are sold. However, at

volumes over 3,000 monthly transactions, the rate of decrease in the average

cost of selling a pass through a telephone order program is negligible. As

shown in Figure 5-9, the cost of selling a pass by this method will not drop

below $2.20 at very high demand levels.

$3.00

Cost
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Trans-

action

2.50

2.00

1.50

1.00

6 iTo 2T0 3T0 uTo 5V0 bTo 7^0 bTo 9.0 10.0

Number of Monthly Transactions (thousands)

Figure 5-9: AVERAGE COSTS FOR A TELEPHONE ORDER PROGRAM — I98I
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A Comparison of Sales Distribution Costs

This cost analysis of five methods of sales distribution has shown that

the cost of selling a monthly pass will vary considerably depending on the

method used and the volume sold. With the exception of the Seven-Eleven pro-

gram in Portland, the distribution methods exhibit clear economics of scale.

Average transaction costs increase at low volumes in the Seven-Eleven program

because of the progressive variable commission rate that Seven-Eleven secured

in its contract with Tri-Met.

Figure 5-10 presents a comparison of the transaction costs by all five

distribution methods as sales volumes ranging from zero to 1,000 passes per

month. The curves clearly indicate that it is less expensive to sell monthly

passes through public outlets than through a transit-operated sales outlet that

must be manned full time. Public outlets generally do not have sales minimuns.

In fact, most public outlets charge no commission until high volumes are reached.

Obviously, if a transit manager can secure the services of public and private

institutions for selling fare prepayment plans at these volumes, it is not

economical to augment these outlets with a staff-run outlet unless other ser-

vices (e.g. , passenger information) are offered.

Cost

Per 2.50 \

Transaction
2.00

1.50

1.00

0.50

Public /Private
Outlet

Sales Contract

0 ioO 200 300 ITOO 500 bOO TOO SOO 900 1,000

Number of Monthly Transactions

Figure 5-10: A COMPARISON OF AVERAGE COSTS FOR FIVE DISTRIBUTION

METHODS AT LOW SALES VOLUNtE ~ I98I
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In interpreting these cost curves, it is important to recall some of the

assumptions used. First, it vas assumed that the transit-operated outlet vould

be manned, at least, by one person full time. Many transit systems are able

to operate a sales outlet for only a few days a month when demand is high.

The average costs under these conditions will obviously be lower than the

costs shown in Figure 5-10. A second assumption was that public sales outlets

could be used with no minimum sales requirement. As already mentioned, this

assumption is realistic since most institutions are more interested in serving

their clients than in providing what many consider, a public service. The

third major assumption was that a retail chain would require at least $1,000

per month in commissions in order to participate. This assumption is also

reasonable since it is very unlikely that a large retail chain would bother

with such a program if less than U,500 people would be involved.

A comparison of the average sales distribution costs for all five methods

is presented in Figure 5-11 for high volume conditions. As shown, a telephone

order program is the most expensive method of selling monthly passes at volumes

over 800 transactions per month. A transit-operated outlet becomes less expen-

sive than a direct mail program at volumes around 1,500 passes per month.

This comparison, however, does not imply that only one of these two methods

should be employed, since the two methods are not clear substitutes. Those

purchasing a monthly pass by mail may be scattered throughout the metropolitan

area and not able to use an over-the-counter sales outlet.

A more interesting comparison exists toward the bottom of Figure 5-11*

If a reliable, conveniently located network of public and private outlets

cannot be maintained at commission rates below two percent, than a transit

manager should seriously consider negotiating a sales contract with a large

retail chain such as the contract obtained between Tri-Met and Seven-Eleven.

This contract, even at a 2.6 percent commission, results in a slightly lower

average cost than would be obtained at a transit-operated outlet below 10,000

transactions per month. At higher volumes, transit operated outlets are slight-

ly less expensive. Moreover, most staff-run outlets perform other functions,

such as customer information and direct public exposure which are not considered

in this analysis.
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Figure 5-11: A COMPARISON OF AVERAGE COSTS FOR FIVE DISTRIBUTION
METHODS AT HIGH SALES VOLUME

Summary

This section presented an analysis of the- costs of selling monthly passes

by five different distribution methods. The five sales distribution methods

compared were:

• transit-operated sales outlets,

• public and private sales outlets.

• public outlets with sales contract,

• direct mail programs, and

• telephone order programs.

This analysis has shown that telephone order and direct mail programs are

relatively expensive programs to operate with little or no economies of scale.

In order to make them cost-effective, they should only be marketed to those

without access to lower-cost public and private, over-the-counter sales outlets.

Depending on the sales commission rates asked by public and private sales

outlets, it may be less expensive for the transit company to staff and main-

tain a sales outlet if very high outlet volumes are obtained. In this analysis
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it was found that a staff-operated outlet is less expensive than public outlets

charging more than 2 1/2 percent in commissions only at volumes over 10,000

pass sales per month. Most staff-operated outlets, therefore, must be judged

and justified on grounds other than costs.

Finally, transit managers should seriously consider negotiating a contract

with a retail chain for the distribution and sales of fare prepayment plans,

since such contracts can be less expensive if public outlets charge higher com-

missions. In addition, contracting for the distribution and sales of fare

prepayment plans frees the transit company from these activities.

A summary of the principal findings of this section appear in Table 5-22.

Table 5-22

SUMMARY FINDINGS OF ALTERNATIVE SALES DISTRIBUTION COSTS

® With the exception of the Seven-Eleven retail network with its progressive
variable commission rate, sales distribution methods exhibit economies of
scale at relatively low sales volumes. At high volumes all five methods
have constant average costs.

• Direct mail and telephone order programs are very expensive and should only
be employed at low volumes. In addition, transit managers should direct
these programs toward only those unable to use the less expensive sales
outlets.

• Transit-operated outlets are more expensive to service and run than public
and private outlets unless the latter request commissions in excess of 2 1/2
percent and outlet sales volumes exceed 10,000 transactions per month.

• Contracting distribution and sales with large retail establishments may be
a cost-effective alternative to both transit-operated and public and private
sales outlets.
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FREQUENCY OF PRINTING

A minor but, nevertheless, relevant trade-off that must be made in any fare

prepayment program concerns the frequency with which fare prepayment plans are

ordered and the inventory space needed to store them. As was shown in Chapter

U, there are definite economies of scale in printing fare prepayment plans.

As a general rule, large volume printing orders will result in lower unit

printing costs, all other factors being equal. The equivalent monthly printing

cost for a fare prepayment program, therefore, will decrease as plans are

ordered less frequently. An example presented in Chapter k illustrated that

one transit system could save 21 percent by ordering one 12-month supply of

monthly passes instead of two, 6-month supplies. Greater savings could be

achieved when comparing a 12-month order to orders placed every month.

If fare prepayment plans are ordered less frequently, however, more space

will have to be found in which to store them. Although the monthly storage

costs for tickets and passes are minor in contrast to the other costs incurred

in a fare prepayment program, storage can be a problem and expensive in very

large programs. The trade-off presented in this section, therefore, concerns

the monthly cost of printing versus the monthly cost of storage space.

Since the monthly equivalent cost of printing fare prepayment plans decreases

at a decreasing rate as printing orders become less frequent, and since storage

costs increase linearly, the printing frequency that yields the least monthly

cost to the transit company can be identified by the minimum point on the curve

represented by the sum of these two costs. For example, consider the printing

and inventory costs for Sacramento's monthly pass program shown in Table 5-23.

The monthly equivalent printing costs decrease from $1,332 when passes are

printed monthly to less than $300 when passes are printed annually. Inventory

costs, however, increase from only $3 to $1+0 per month. Because the monthly

pass program in Sacramento is relatively small, the major savings in monthly

printing costs by printing less frequently is not offset by the rising inventory

costs. Based on the cost data presented in Table 5-23, Sacramento does not

reach a minimum total costs (i.e., printing plus inventory cost) by printing

its monthly passes more frequently than once per year. Sacramento is thus

better off ordering passes annually or even less often rather than semi-annually

or monthly.
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Table 5-23

MONTHLY EQUIVALENT PRINTING AND IITVENTORY COSTS BY ORDER SIZE
FOR A MONTHLY PASS IN SACRAI^EiraO - I98I

Printed
Monthly

Printed
Semi-Annually

Printed
Annually

Order Size 16,000 96,000 192,000

Printing Cost Per Order^ $1,332 $2,206 $3,506

Monthly Printing Cost $1,332 $368 $292

Space Required (cubic feet)^ 56 337

Monthly Inventory Cost^ $ 3 $20 $ko

Total Monthly Cost $1,335 $388 $332

^From Table k-k
,
Chapter h,

^Based on an inventory requirement of 285 passes per cubic foot from Table U-I9,
Chapter U.

^Based on a value of storage space of $0.06 per cubic foot per month.

In large fare prepayment programs, however, the amount of savings that can

be achieved by ordering more instruments less frequently diminishes rapidly.

In the Sacramento case cited above, unit printing costs went from $83«25 to

$18.26 per thousand by going from an order of l6,000 passes to 192,000 passes.

In Los Angeles, where l60,000 passes are ordered each month, the unit printing

cost is only $10 per thousand. By printing 960,000 passes semi-annually, Los

Angeles can not expect to obtain a rate much below $10 per thousand. Its

monthly pass printing costs, therefore, will remain constant no matter how

frequently monthly passes are ordered. Storage costs, on the other hand, will

continue to increase linearly as space requirements increase.



Based on a monthly requirement of i40,000 passes, ninthly equivalent print-

ing and storage costs for various pass order sizes are given in Table and

illustrated in Figure 5-12. The monthly pass printing costs are based on the

standardized costs obtained in Table k-6 of Chapter k. Notice that as the size

of order increases, the unit printing cost — and thus monthly equivalent

cost — decreases but at a decreasing rate. The inventory costs were obtained

from equation (U.3) of Chapter ^4 assuming a normal efficiency of space utiliza-

tion. Both curves, therefore, reflect the standardized costs of printing and

storing monthly passes after observing all 11 transit systems.

The total monthly printing and inventory costs shown in Table and

Figure 5-12 decrease from $l,6ll for passes printed monthly to Just below $800

for passes printed every 8 to 12 months. Total costs then begin to rise almost

linearly when monthly passes are printed less than once per year. A minimum

point on the total cost curve, therefore, lies between the printing periods of

8 to 12 months.

It can be shown that as the monthly pass requirement increases for large

programs, the minimum point of the printing and inventory cost curve will occur

at more frequent printing orders. This is true because most economies of scale

for printing monthly passes are reached at order sizes of around 300,000 passes.

In Figure 5-13, four cost curves are presented, each curve representing a dif-

ferent monthly pass program size. The lowest curve is the same curve illustra-

ted in Figure 5-12 and presents a monthly pass printing requirement of U0,000

passes, or essentially what Philadelphia and Portland require. Each ascending

curve represents a higher program size. The second curve, for example, repre-

sents the costs of printing and storing passes at different printing frequencies

based on a monthly pass requirement of 80,000 passes, or approximately what

Seattle requires. The top two curves are for programs requiring 120,000 passes

per month and l60,000 passes per month. Los Angeles, for example, orders

160,000 passes each month.

As shown in Figiire 5-13, the minimum point of each curve moves to the left

as the size of the program increases. Thus, a program requiring U0,000 passes

each month should place orders every 10 months, a program requiring 80,000

passes each month should place orders semi-annually, and larger programs even

more frequently.
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Table 5-2k

MONTHLY EQUIVALENT PRINTING AND INVENTORY COSTS BY ORDER SIZE ~ I98I

Size of Printing Unit Printing Monthly Monthly Total
Order Frequency Costs- Printing Inventory Monthly

—

—

($ per thousand) Cost Cost^ Cost

40,000 1 month ko,o $1,600 $ 11 $1,611
80,000 2 months 32.0 1,280 22 1,302
160,000 h months 25.0 1,000 kh 1,01+1+

2^0,000 6 months 21.0 81+0 65 905
320,000 8 months 18.5 7^+0 87 827
1+00,000 10 months IT.O 680 109 789
1|80,000 annually 16.5 660 131 791

^Estimated from Table 1+-6 of Chapter 1+.

^Estimated from equation (1+.3) of Chapter 1+ assiiming a normal utilization of
space (i.e., 220 passes per cubic foot).

Printing Frequency (months)

0 80 160 2I+O 320 I+OO 1+80 5^0 UiO

Size of Order
(thousands)

Figure 5-12: MONTHLY EQUIVALENT PRINTING AND INVENTORY COSTS BY ORDER SIZE — I98I
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Figure 5-13: MONTHLY EQUIVALENT PRINTING AND INVENTORY COSTS
BY PRINTING FREQUENCY FOR FOUR PROGRAM SIZES ~ I98I

It is important to remember that the costs represented "by these curves

are standardized costs based on data obtained from all 11 case sites. The

cost of printing may vary from site to site which will affect where the minimum

point lies. As already indicated, Los Angeles is ordering its passes on a

monthly basis and paying only $10 per thousand.

Other factors may also affect these cost curves. The cost of storage space,

estimated at $0.06 per cubic foot per month, will vary by site depending on the

location of the storage facility and the security requirements of the program.

The type of fare prepayment plan used will also affect the printing cost and the

amount of space required for storage.
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Summary

This section presented a brief analysis of the cost of printing and storing

monthly passes. It was shovn that in small fare prepayment programs passes

should be printed as infrequently as possible without incurring a greater risk of

theft or creating a problem in planning. The minor savings by printing passes

less frequently in very large programs, however, is eventually offset by higher

storage and inventory costs. In general, the lowest possible monthly cost for

printing and storage can be obtained by printing more frequently as the size of

the program increases. A summary of the principal findings of this section is

presented in Table 5-25

•

• Inventory costs, while minor relative to other fare prepayment costs,

can offset the savings obtained by printing fare prepayment plans less
frequently.

• Fare prepayment programs requiring less than U0,000 instrviments per

month should have their plans printed annually.

• Larger programs should print plans more frequently according to the
guidelines presented below:

Table 5-25

SUMMARY FINDINGS OF FREQUENCY OF PRINTING

Programs Requiring : Should Print Plans:

i+0,000 passes/month
80,000 passes /month
120,000 passes/month
160,000 passes/month

every 10 months
every 6 months
every 5 months
every h months

J
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GUIDELINES ON USE OF THIS REPORT

The purpose of -writing this report is to provide transit managers with a

set of working tools that can be used to help improve the cost-effectiveness

of fare prepayment programs. The tools presented in this report are in the

form of standardized parametric cost equations. In Chapter 3, the principal

transaction oriented costs were analyzed and a series of detailed cost equations

were presented in four cost categories. Non-transaction oriented costs were

analyzed in Chapter again yielding a series of parametric equations in

eight cost categories. Taken together, these two chapters provide enough

information to analyze almost any fare prepayment program in substantial detail.

The question then arises: why would anyone want to know how much it costs

to operate a fare prepayment program? There are perhaps three good reasons for

wanting to have operating cost data available. First, by having cost data

available, transit managers will be able to identify where their costs are above

normal. Specific changes can then be made to the program to reduce operating

costs.

For transit managers interested in adding to, subtracting from, or modify-

ing their fare prepayment programs, parametric cost models, such as the equations

presented in this report, can be used to forecast the changes in costs to the

program. The cost ramifications of introducing a direct mail order and

distribution program, for example, can be estimated from the equations and

productivity parameters provided in this document.
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Finally, since most fare prepayment managers do not know how much is

spent each month on a particular aspect of a program, or the program in general,

they may not be aware of how program activities actually function. Thus, by

knowing more about the factors that drive the costs of operating a fare prepay-

ment program, transit managers should be in a position to better understand

the programs they oversee.

This chapter is provided to assist the reader in using this report.

Specifically, the chapter is divided into three sections:

• how to compute an existing program's operating costs;

• how to forecast a new program's operating costs, and

• general observations on fare prepayment program costs.

In the first two sections of this chapter, the reader is shown how the

parametric equations presented in Chapters 3 and h can be used to provide

reliable and accurate cost information. Guidelines are presented on computing

costs and short examples are provided. In the last section, the authors present

some general observations on fare prepayment costs based on the analyses of

Chapters 3 and U, and the cost comparisons of Chapter 5«

HOW TO COMPUTE AN EXISTING PROGRAM'S OPERATING COSTS

General guidelines are presented in this section on how to compute the

operating costs of an existing fare prepayment program. Both monthly and

average costs are described. An example is presented following the general

guidelines to illustrate how these costs can be computed.

General Guidelines

Total monthly costs and average costs can be computed using the equations

presented in Chapters 3 and h. In addition, a transit manager must have avail-

able information on the values of three categories of parameters used in the

equations. These include:

• resource parameters , which identify existing wages and costs, such as

the average hourly wage rate for different types of labor, and the

fringe benefit rate for the employees;
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• program parameters , which identify the characteristics of the fare pre-
payment program, such as the number of staff-run sales outlets, number
of fare prepayment plans, and the average monthly mileage for staff
delivery; and

• productivity parameters , vhich identify how efficiently the task Is

performed, such as the delivery time per outlet and the average time
required to make a sales transaction at a sales outlet.

Fare prepayment staff should be able to identify values for the first two

sets of parameters. The productivity parsuneters, however, may be difficult to

identify or measure. If they cannot be measured or estimated, one of the stan-

dardized values presented after the equation in which the parauneter is used

should be selected. The value selected should correspond as closely as possible

to the conditions in the system in question. A complete description of the

2k principal cost equations is presented in Appendix A, along with their para-

meter definitions.

Five steps are required to compute and analyze total monthly and unit

costs. These steps include:

Step 1

Step 2

Step 3

Step h

Step 5

Inventory fare prepayment program

Identify appropriate cost equations

Compute costs for each equation separately and by cost category

Compute unit costs by cost category

Compare unit costs with costs of companies of similar size

Step 1 : Inventory Fare Prepayment PrograuQ

A detailed inventory of the fare prepayment program does not have to be

made at this time since it is not known which cost equations (and thus which

parameters) will be used. It is necessary, however, that a general inventory

be conducted with the objective of answering the following questions:

• What sales distribution methods are employed?

• How many plans are delivered to sales outlets?

• What types of fare prepayment plans are sold and how many are sold every

month?

• What proportion of monthly sales are made by each distribution nethod?
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The general categories of distribution methods, delivery methods, and fare

prepayment plans that are discussed in this report are shown in Table 6-1. As

indicated, five methods of sales distribution can be analyzed with the cost

equations presented in this report. Transit-operated outlets include all sales

outlets that are staffed by transit company personnel. Public and private out-

lets include all outlets that are not staffed by the transit company. Employer-

distributed sales of fare prepayment would be included in this category. They

may be commissioned or non-commissioned outlets. Third-party contract distri-

bution and sales, similar to the Seven-Eleven contract discussed in Chapter 5»

is not incorporated in any of the cost equations. However, the equation de-

scribing monthly commissions paid to sales outlets can be modified to include

the terms of the Seven-Eleven contract if the fixed commission rate is changed

to a variable rate. Direct mail and telephone order programs are those that

do not involve an over-the-counter transaction. Finally, on-board sales include

the sales of day passes and weekend passes.

Table 6-1

GENERAL FARE PREPAYMEIIT PR0GRA14 CHARACTERISTICS
CAPABLE OF BEING ANALYZED IN THIS REPORT

SALES DISTRIBUTION METHODS

• Over-the-Counter Sales
- Transit-Operated Outlets
- Public and Private Outlets (including employer outlets)

• Direct Mail Sales
• Telephone Order Sales
• On-Board Sales of Day Passes

ORDER DELIVERY METHODS

• Staff Delivery
• Courier Delivery
• Certified Mail Delivery

FARE PREPAYMEIJT PLANS

• Passes
• Permits (iD's)
• Tickets
• Tokens

Punch Cards
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Three types of order delivery methods can be analyzed with the cost equa-

tions: deliveries using transit staff and transit-ovned vehicles, courier

deliveries, and certified mail deliveries.

All of the fare prepayment plans listed in Table 6-1 can be analyzed with

the equations presented in this report. It is important to remember, however,

that the costs obtained from each of the parametric equations are monthly costs.

The parameters related to long-term plans, such as semester and annual passes,

must be converted to monthly equivalents in order to be used in the equations.

The last piece of information that should be assembled before proceeding

is the distribution of fare prepayment sales by fare prepayment plan and sales

method. A simple distribution of sales by fare prepayment plan and sales

method should be easy to obtain and will help with the computations that follow.

An example of such a distribution is provided in Table 6-2.

Table 6-2

AN EXAMPLE OF FARE PREPAYMENT SALES BY SALES DISTRIBUTION METHOD

Fare Transit-Operated Outlets Public/ Direct TOTAL
Prepayment

Plan
At

Headquarters
At

Outlets
Private
Outlets

Mail
Program

SALES

Monthly Pass 2,000 8,000 19,500 500 30,000

10-Trip Ticket 3,000 7,000 15,000 0 25,000

TOTAL SALES 5,000 15,000 3i+,500 500 55,000

Step 2 : Identify Appropriate Cost Equations

Although more than hO unique parametric cost equations were developed

in this report for describing fare prepayment program costs, only 2h equations

are needed to compute total fare prepayment program costs. Moreover, fewer

equations are needed if direct mail, telephone order, and on-board pass sales

programs are not employed.
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Table 6-3 presents a list of the equation numbers organized by cost cate-

gory taken directly from Chapters 3 and U. These are the only equations that

are required for calculating total monthly program costs. In addition, the

five principal distribution methods are identified. The shaded portions of the

table indicate vhich equations are relevant for each method of sales distribu-

tion. For example, if one is interested in computing the costs of a direct

mail program only, the reader should compute the costs of the ten equations

indicated in Table 6-3, starting at equation (3.1^) and ending with equation

{h.9).

A box is provided next to each equation number to allow the reader to check

the equation number that corresponds to the sales distribution method of the

program under investigation. These equations will then be used in the next

step to compute monthly costs by cost category.

Step 3 : Compute Costs For Each Equation Separately and by Cost Category

The equations that were checked in Table 6-3 based on the identifications

made in Step 2 should now be used to compute monthly program costs. Appendix

A presents all 2h equations along with their parameter definitions. A set of

standardized costs developed from the analyses in Chapters 3 and h is given for

each productivity parameter. In addition, some resource parameters are also

given dollar values. It is important to remember that each equation yields

monthly costs for that activity. If annual or semi-annual costs are required,

the equation results should be adjusted accordingly. Moreover, all costs

included in the equations are based on I98I dollars. Obviously, these costs

should be inflated for future years.

As monthly costs are computed for each equation, they can be entered in the

form presented in Table 6-H. The costs computed from each equation should be

entered in column 1, in the row corresponding to the equation number. Monthly

subtotals for each cost category should be entered in column 2. Notice that

most of the cost categories from Chapter k include only one equation. The sub-

total costs in these cases are the costs obtained from the parametric equations.

Lines 28 and 35 are provided for costs not covered by the cost equations, such

as the miscellaneous handling costs presented in Chapter k. The total monthly

fare prepayiaent cost is the sum of the costs in column 2.

_19l+_



CO

u
d)
-p
u
CtJ

0}
(1)

-P
cd

w
<u

H
cd

CO

to

t:) Cm (D
>-< O to

cd to

0 CO cd

pq (U Cu
1 rH
C cd >p

CO ofO CO
Q

(V

C
o u
x: Q)

ft t3
<V U
-H O
0)

E-i

cd

O
)h

CL,

•P Cd

(U -H M
>^ cd O
•H S M

P-. O

+3
cd

u
<D

ft
O

^ i 1 111111 1
o 3
CU H
^ Oo o

c
o ^ cd cd

•H (U H CM rH m
'9, H OJ CO \r\ t— cX) r-i CM CM C\J CM CO J- CO

cd §d 3 m m m m m cn m m cn cn CO CO CO cn J- J- -3- _3- -3-

w

C!

O
•H

at t3
C
o

u a; CO C
d > o cd c +J

ft •H H •H c Cd

H Cd bO -P >^ •H Vi

(4 <U CO c C >~( CO j-> tJ
a. Q •H =5 c o •H CO cd

•p -a O c rH hj •iH

o o +5 c ^ c x:
0) 0) o •H C 0) •H

o to •H > > E
M 0) c -a >

o o Q « Q < < o

-195-



Table 6-k: MONTHLY COST SUMMARY SHEET BY COST CATEGORY

SALES OUTLETS, DIRECT MAIL, AND TELEPHONE ORDER

Cost Category- Item Description
Equation
Number

Monthly-

Costs

(1)

1. order preparation - labor 3.1
Order Preparation 2. order preparation - equipment 3.2

3.

t:
Subtotal: Order Preparation

staff delivery - labor

Order Delivery
5. staff delivery - vehicle

courier service
7. certified mail
8.

3.5

3.6

3.T
3.8

Subtotal: Order Delivery
9. transit-operated sales-labor

10. outlet commissions - percentage rate
11. outlet commissions - fixed rate

Direct Sales 12. direct mail sales - labor
13. direct mail sales - materials

15
15.

1^

telephone sales - labor
telephone sales - materials

3.11
3.12a
3.13a
TIT
3.15
3.16
3. IT

Subtotal: Direct Sales

Recording and
Accounting

18.

19.

recording sales - labor
accounting sales - labor

3.21
3.22

Subtotal: Recording & Accounting
Design 20. design - labor and materials
Printing 21. printing plans k.2
Inventory
Advertising

22. storage plans
TX23. advertising - labor and media

2k. administration - laborAdministration t:5

Overhead
25.

2^
27.

transit-operated outlets
headquarters operations h,9

Subtotal : Overhead
Miscellaneous 28. costs not covered by equations

Regular Sales |29. TOTAL MONTHLY COSTS FOR REGULAR SALES

B: ON-BOARD SALES OF DAY PASSES

Order Preparation 30. order preparation - labor 3.3
Accounting 31. accounting sales - labor 3.23
Printing 32. printing passes
Inventory 33. storage of passes U73
Overhead 3^. headquarters operations k.9
Miscellaneous 35. costs not covered by equations

On-Board Sales 36. TOTAL COSTS FOR ON-BOARD SALES

ENTIRE FARE PREPAYMENT PROGRAM

Regular Sales 37. TOTAL COSTS FOR REGUALR'sALES (line 29)

38. TOTAL COSTS FOR ON-BOARD SALES (line 36)On-Board Sales

TOTAL 39- TOTAL MONTHLY FARE PREPAYMENT COSTS
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Notice also that the costs associated with regular fare prepayment programs

(i.e., programs involving sales through transit-operated and public/private

outlets, direct mail progreuns, and telephone order programs) are separated from

the costs incurred in on-"board pass sales programs. This is done only to assist

in computing average, or unit costs. On-board pass sales are usually very high

and their costs are generally low if the added operating cost due to boarding

time delays are ignored. If the costs of regular ticket and pass programs

were combined with the costs of day pass programs, the resulting unit costs

would be artifically low and impossible to compare with other systems. Section

C in Table 6-^ provides space for identifying the monthly costs for both regular

ticket and pass prograjns and on-board pass programs.

Step k : Compute Unit Costs by Cost Category

The costs presented in column 2 of Table 6-k represent the monthly costs

of operating a fare prepayment program by cost category. Lines 29 and 36 repre-

sent the total monthly cost for regular sales programs and on-board sales pro-

grams respectively. The bottom line (line 39) represents the total monthly

fare prepayment program cost. Unit costs can easily be computed for each line

item in column 2 by dividing that cost by the number of fare prepayment plans

sold each month. The number of plans sold in Section A should include all

passes, tickets, and tokens that are sold through outlets and at the transit

company headquarters. Total unit transaction costs and unit cost by cost

category should be computed. For on-board sales, only the total unit trans-

action cost (i.e., computed from the cost item indicated in line 36) is rele-

vant.

Step $ : Compare Unit Costs with Costs of Companies of Similar Size

The unit transaction costs computed from the monthly costs presented

in Section A of Table 6-h can be compared with the costs obtained from the

different transit companies used in this report. Table 6-5 presents the unit

transaction costs for three groups of transit companies. These costs were

obtained by averaging the unit costs of systems of similar size. This table

was adapted from Table 3-1 in Chapter 5.
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The unit transaction costs computed in Step ^4 should be entered into the

col\imn provided in Table 6-5 opposite the appropriate cost category. The last

colunn should indicate the percentage of the total unit cost for each cost

category. Thus, both unit costs and their proportion of the total unit cost

can be compared with what was found for the case sites. If the costs differ

considerably from those presented in Table 6-5, perhaps adjustments can be made

to certain activities of the fare prepayment program to streamline costs. The

purpose of this exercise is first to compute costs and then compare these

costs with other comparable systems. An example of the steps and calculations

just described is provided below.

How to Compute Your Costs : An Example

A relatively simple fare prepayment program is described and analyzed

below in order to illustrate the five steps Just outlined.

Step 1 : Inventory Fare Prepayment Progreun

The fare prepayment program chosen for this analysis incorporates only the

basic activities for simplicity. Only two fare prepayment plans are sold:

monthly pass and 10-trip ticket book. Approximately 30,000 passes and 25,000

ticket books are sold each month.

Only two methods of sales distribution are employed. The transit company

operates two outlets full time; one outlet is located in the company's office

building and the other is located downtown. A network of 20 public and private

outlets are also used to sell passes and tickets, and no commissions are charged.

Delivery to these outlets is carried out by staff once each month. The transit-

operated outlet located downtown, however, is serviced weekly.

Table 6-6 presents a distribution of monthly pass and ticket sales by sales

method. Notice that direct mail order, telephone order, and on-board sales of

passes are not used in this example.

Step 2 : Identify Appropriate Cost Equations

This task is relatively straight forward and involves checking the boxes

in Table 6-S that correspond to the distribution methods used in this example.

Table 6-3 reappears as Table 6-7 with the appropriate boxes checked. Only

these 18 equations will be analyzed in the next step.
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Table 6-6

FARE PREPAYMENT SALES BY SALES DISTRIBUTION METHOD

Fare Transit-Operated Outlets Public/ TOTAL
Prepayment Private SALES

Plan Headquarters Dovntovn Outlets

Monthly Pass 1,000 7,000 22,000 30,000

10-Trip Ticket 1,000 11,000 13,000 25,000

TOTAL SALES 2,000 18,000 35,000 55,000

Step 3 : Compute Costs For Each Equation Separately and by Cost Category

The l8 cost equations and their parameter definitions are presented in

Appendix A. Each of these equations is used to compute monthly program costs

by activity. The parametic values used in each equation are presented below

with the calculations.

Equation (3.1): Labor cost for order preparation (Lq-q)

Nop

MHop

Wop

op^

= 28, or 20 order preparations per month to public and private
outlets plus 8 order preparations to the two transit-operated
outlets (i.e., weekly to these two outlets)

= 0.25 hours per outlet preparation in normal conditions

= $8.25 per hour in wages

= 36.2 percent fringe benefit rate

Therefore:

-200-



m
Cm (U

o CO

a CO

o CO od

m le
a.

c
o CO

Da

O P
V H
J3 OO O

ET] rs

0<u

-p o
M VoM
&

<u o
_J

RIB nea,

a
CO -p +-*

M a o ,—1

Q •H «)
CO u Oj 0

CO (U •H >-l

w H Ok
CtJ

SA
CO

to

>-t 0)

PQ H d) to

cd •P -p
Q CO •H <uW rH > HM •H •P

IF 0>

-p ^ Cu Ou

EH c&
W oQM o

1

<D -P OJ CQ

CO Xi •H •p •p
-P to ao 1 C uM u 0) -P
(U ft
> Eh o O

:3 o

I

II

X X X X X X X X X

o
•H (U

a< is;

OJ

on

OJ on CO On

C
o
•H
-P
CtJ

u
a
ft
(U

M
a.

>^

(U

o

>
•H
H
(U

Q
u
0)

>-i

O

73
C bO
cs5 C

•H
tsO -P
C C

O <
0)

K

-201-



Equation (3.2): Equipment cost for order preparation (EQp)

Eop = 0, since no equipment is used

Equation (3.5): Labor cost for order delivery (L(j)

= 2^+, or 20 outlet deliveries to public and private outlets
each month plus four deliveries to the transit-operated
outlet downtown (no deliveries are made to the other
transit-operated outlet since it is already located in
the company office building)

= 35 minutes of delivery time per outlet in this low
density site where the radius of area served is assumed
to be l6 miles

W(j = $8.25 per hour in wages

Fj- = 36.2 percent fringe benefit rate

Ng =1 employee per vehicle

Therefore:

Ld = $157

Equation (3.6): Vehicle cost for delivery (V^j)

M(j = 150 miles per month for delivery

MR = $0.3531 cents per mile for a standard automobile

Therefore:

Equation (3.?): Cost for courier service (C^,)

^cs ~ since courier service is not employed

Equation (3.8): Cost for certified mail (C^)

*^cm ~ ^» since certified mail is not employed
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Equation (3.II)

Nto

Therefore

Equation (3.12a)

MCp

Equation (3.13a)

Wrt

Nto

MMri

^rt

Therefore

:

Equation (3.22):

Wa
Fr
NT

Nob
MMa

Therefore

:

Labor cost for fare prepayment sales (Lg)

$8.25 per hour in wages
36.2 percent fringe benefit rate
2 transit-operated outlets

2,000 monthly transactions at headquarters outlet (see
Table 6-6)

18,000 monthly transactions at downtown outlet (see
Table 6-6)

2.5 minutes per transaction at the headquarters outlet
1.25 minutes per transaction at the downtown outlet

Lo = $5,150

Sales commission for percentage rate commissions (MCp)

= 0, since commissions are not charged

; Labor cost for recording sales (Lj.)

= 0, since direct mail and telephone order programs are not used
= $8.25 per hour in wages
= 36.2 percent fringe benefit rate
= 2 transit-operated outlets

!

2,000 transactions at the headquarters outlet
18,000 transactions at the downtown outlet

!0.90 minutes per transaction at the headquarters outlet
0.25 minutes per transaction at the downtown outlet

= $1,180

Lj. = $1,180

Labor cost for accounting sales (Lg.)

$10.00 per hour in wages

36.2 percent fringe benefit rate

55,000 monthly transactions

0, since there are no on-board sales of passes

0.11 minutes per transaction

Lo = $1,373
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Equation (U.l): Cost for designing pass plans (D)

^pd

DC^

Therefore

:

Equation (U.2)

Nt

1, since only monthly passes incur design costs

50,000 monthly passes printed per month
$1.80 per thousand passes printed monthly (outside design)

Si

PR,-. =

Cost for printing plans (PC)

2 types of fare prepayment plans

300,000 monthly passes printed semi-annually
300,000 ticket books printed annually

$25 per thousand monthly passes printed

$20 per thousand ticket books printed

6 months for monthly passes
12 months for ticket books

Therefore

;

Equation (U.3):

SV

Nt

IS.

Therefore

Equation (U.U):

Cost of storing plans (IC)

$0.06 per cubic foot per month
2 types of fare prepayment plans

300,000 monthly passes
300,000 ticket books

IR-; = 220 instruments per cubic foot

IC = $l6U

Cost of advertising (AC)

Equation (4.i;) is not needed since ve know that $15,000 is spent
on advertising every six months.

Therefore

;

AC = $2,500

Equation (^+.5)

W

Cost of administering program (L^d)

= $12.00 per hour in wages
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Fj- = 36.2 percent in fringe benefits
ADR = 30 man hours per month for this medium-size program

Therefore:

Lad = ^^90

Equation (U.8): Overhead cost for transit-operated sales outlets

OR-t^ = 20 percent overhead rate for the two transit-operated
sales outlets

Lg = $5,150 as computed from equation (3«ll)

Lj"t = $1,180, as computed from equation (3.21b)

Therefore:

ORt = $1,266

Equation (U.9): Overhead cost for company headquarters (OCj^)

ORjj = 39 '5 percent overhead rate for company headquarters
= $2,599 = Lop + + La + L^d + $500 per month of the

advertising cost which is labor

Therefore:

OCh = $1,027

Miscellaneous Costs: The fare prepayment program does use a shredding machine
for destroying monthly passes and tickets. The labor
cost was included in the cost of accounting but the cost
of the machine has not been accounted.

Equipment: one shredding machine at $3,700 with 3-year service life
Monthly Cost: $1281

Miscellaneous Costs: $128

One-time equipment acquisition cost is converted into an equivalent annual
(and subsequently monthly) cost using a capital recovery factor based on a

3-year service life and a discount rate of 12 percent.
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Now that all 18 program costs plus the extra unaccounted monthly cost of

a shredding machine have been computed, these costs can be entered into the

monthly cost summary vork sheet that appeared in Table S-k, This has been done

and is presented in Table 6-8. Notice that sections B and C do not appear in

this table since pass plans are not sold on-board the buses in this exajnple.

The costs by cost category appear in column 2. The total monthly cost of this

fare prepayment program is $15,^07*

Step h : Compute Unit Costs by Cost Category

The costs presented in column 2 of Table 6-8 represent the monthly costs of

operating a fare prepayment program by cost category. Unit costs can easily be

computed for each line item in column 2 (i.e., cost category) by dividing each

cost by the number of fare prepayment plans sold. In this example, each cost

should be divided by 55,000 fare prepayment plans. This has been done and the

results appear in Table 6-9*

Step 5 : Compare Unit Costs vith Cost of Companies of Similar Size

The transit company being examined in this short analysis is assumed to

carry kO million revenue passengers annually. With respect to the categories

presented in Table 6-9, this company would be ranked a medium size transit

company. Comparing the costs Just computed and shown in the last two columns

of Table 6-9 with other medium size companies, this fare prepayment program is

operating relatively inexpensively. Order preparation and delivery costs are

very low because only 20 public and private outlets are used to complement the

two transit-operated outlets. Direct sales, recording and accounting, design,

and printing costs are all normal for a fare prepayment program of this size.

Inventory costs are slightly higher because the passes are purchased semi-

annually and tickets annually. Note that the advertising costs, while lower

in absolute terms than the unit advertising costs in large companies, are

proportionately high for that cost category. This level of advertising may

explain the very high volumes of passes and tickets sold through only 22 outlets.

Both administrative and overhead costs are normal for this type of program.
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Table 6-8: MONTHLY COST SUMT^Y SHEET BY COST CATEGORY

SALES OUTLETS, DIRECT MAIL, AND TELEPHONE ORDER

Cost Category Item Description
Equation
Number

Monthly
Subtotal
Costs

Order Preparation
order preparation - labor 3.1
order preparation - equipment 3.2

Order Delivery

Subtotal: Order Preparation
staff delivery - labor
staff delivery - vehicle
courier service
certified mail

3.5

3.7
"3T5-

Subtotal: Order Delivery

Direct Sales

_2i
10.

11.

12.

13.

lii.

15.

1^

transit-operated sales-labor
outlet commissions - percentage rate
outlet commissions - fixed rate
direct mail sales - labor
direct mail sales - materials
telephone sales - labor
telephone sales - materials

3.11
3.12a
3.13a

3.15
3.16
3.17

Subtotal: Direct Sales

Recording and
Accounting

iL
18.

19.

recording sales - labor
accounting sales - labor

3.21
3.22

Subtotal: Recording & Accounting
Design 20 » design - labor and materials U.l
Printing 21. printing plans u:2

Inventory 22. storage plans
Advertising 23.

2ir:

advertising - labor and media
Administration administration - labor ^75

Overhead
25j

26.

27.

transit-operated outlets "¥78"

headquarters operations
Subtotal : Overhead

Miscellaneous 28. costs not covered by equations

Regular Sales |29. TOTAL MONTHLY COSTS FOR REGULAR SALES
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HOW TO FORECAST A NEW PROGRAI'I' S OPERATING COSTS

Unlike in the previous section where clear guidelines can be provided for

computing fare prepayment costs, it is much more difficult to present a "cook-

book" approach to measuring changes in fare prepayment program costs. This is

because there are literally an infinite number of changes that can be made to

a program.

In general, there are two approaches a transit manager can take in calcu-

lating the changes in costs that can be expected from program adjustments.

First, total program costs, such as the costs computed in the previous section

of this chapter, can be estimated for the program designed for the near future,

and subtracted from existing program costs. This requires the analyst to

compute total program costs twice.

A second approach that should take much less time and effort is to measure

the changes in the parameters that will be affected by the program changes, and

then compute costs using these parameters. This process, however, will only be

easy to follow and result in accurate estimates if the analyst is aware of how

the parameters will change with each program adjustment. Since there is an

endless variety of changes that can take place, and since small program changes

are relatively easy to analyze, two examples of program changes are presented

in this section with the objective of forecasting the changes in program operat-

ing costs.

Example One : A Program of Public Outlet Expansion

In this example, a transit manager is interested in knowing how much more

it will cost the fare prepayment program to expand the number of public outlets

from the current 20 outlets to hO outlets. The transit manager is not interested

at this time in understanding the short-term implementation costs but rather the

long-term change in monthly operating costs.

Increasing the number of fare prepayment outlets will have the following

effects:

• the number of outlet orders that must be prepared and delivered will
increase,

• if commissions are charged by the new outlets, direct sales costs will
increase

,
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• accounting costs will increase,

• printing and inventory costs will increase if more plans are needed,

• program expansion may involve advertising in the short-term, hut none
in the long-term, and

• overhead costs will increase slightly at company headquarters.

Concerning each of these possible effects, fare prepayment staff have esti-

mated that the following conditions will result:

• the number of outlet orders will expand from 20 to hO preparations per
month,

• average delivery time per outlet will increase from 35 to 50 minutes
because the new outlets are located outside of the downtown area; monthly
vehicle mileage will increase from 120 to 3^0 miles,

• commissions will not be charged, and

• sales of monthly passes will jump from the current level of 15,000
passes per month to approximately 2^,000 passes per month resulting in

a 50 percent increase in printing (i.e., 120,000 passess to l80,000
passes every six months).

With this information available, a fare prepayment manager can now calcu-

late the change that can be expected in the operating costs of the fare prepay-

ment program. This task requires the analyst to move sequentially from the

first equation in Appendix A to the last, computing the change in operating

costs by equation. These costs are calculated below.

Equation (3.1): Labor cost for order preparation (LQp)

Parameter Affected: Nn-n (number of outlet preparations per month)

^Nop

Therefore:

op
= 20 outlet preparations

The values of the parameters used in all of the equations in this example were
taken from those used in the example in the last section of this chapter.
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Equations (3.2) - (3.3): No change

Equation (3.5): Labor cost for order delivery (L^j)

Parajneters Affected: Nq (number of outlet deliveries)

D-t (driving time per outlet)
ANq = 20 outlet deliveries

AD-t = 15 minutes per outlet

Therefore;

ALd = $2l43

Equation (3.6): Vehicle cost for delivery (V^j)

Pareuneter Affected: M^j (average monthly mileage)
AM(j = 220 miles

Therefore:

AVd = $78

Equations (3.?) - (3.2l): No change

Equation (3.22): Labor cost for accounting sales (Lg,)

Parameters Affected: MMg, (minutes per transaction)
NT (total number of transactions)

AMMg. ~ minutes per transaction
ANT = 9,000 passes

Therefore:

Equations (3.23) - (^.l): No change

Equations (U,2): Cost for printing plans (PC)

Parameter Affected: S (size of printing order)

AS = 60,000 passes printed semi-annually

Therefore:

APC = $250

-211-



Equations (^+.3): Cost of storing plans (iC)

Parameter Affected: IS (inventory stock)

AIS = 60,000 passes

Therefore:

AIC = $16

Equations {k,k) - {k,Q): No change

Equations {k,9): Overhead cost for company headquarters (OC^i)

Parameter Affected: Ljj (total monthly labor cost)

ALh = $i;8i+ of labor

Therefore:

The total change in monthly operating cost to this fare prepayment program

resulting from the expansion of public outlets is $1,019* If staff calculations

are correct and 9,000 additional monthly passes can be sold, the marginal cost

to the transit system for selling each nev pass is only $0,113 per pass sold.

Example Tvo : Implementation of a Direct Mail Program

In this second example, the same transit company wishes to introduce a

direct mail order and sales distribution program for its monthly pass customers.

Although it is known that the introduction of the program will divert some

current over-the-counter purchases, it is believed that the long-term effect

of this program is to increase monthly pass sales from its current level of

15,000 passes per month to approximately 18,500. In addition to changing the

costs of some activities (overhead, for example), the introduction of a new

program will involve new costs and new equations must be used to compute these

costs. The parameters will be identified for each new equation used in this

example. For those costs already incurred, only the changes in the parameters

affected are noted.
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Once again, the analyst must move sequentially from the first equation in

Appendix A to the last, computing the changes in operating cost and computing

all nev costs by equation. These costs are calculated below.

Equations (3.1) - (3.13a): No change

Equation (3.1^): Labor cost for direct mail sales {L^)

Equation (3.15): Material cost for direct mail program (MC^jj^)

^dm ~ 3,500 direct mail transactions

Cdm = $0.0325 per order form
BRMf = $3.33 per month
Cp = $0.l8 per mailing
Cpg = $0.05 per mailing
Cjg = $0,065 per envelope
P = $20 per pass
DR =0, since credit cards are not accepted

Equations (3.16) - (3«1T): No change

Equation (3.21a): Labor cost for recording sales at headquarters (Lj-j^)

^rh ~ $8.25 per hour in wages

Fj- = 36.2 percent fringe benefit rate
MMj- = 0.50 minutes per transaction

Ndm ~ 3,500 direct mail transactions

N-t^g]_ = 0, since telephone order program is not used

$8.25 per hour in wages
36.2 percent fringe benefit rate
3.0 minutes per transaction
3,500 direct mail transactions

Therefore:

Ldm = $1,966

Therefore:

MC^ = $1,780

Therefore:

Lrh = $328
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Equation (3.22): Labor cost for accounting sales (L^)

Parameters Affected: NT (total number of transactions)
ANT = 3,500 monthly transactions

Therefore:

ALa = $170

Equations (3.23) - (^+.8): No change

Equation (U.9): Overhead cost for company headquarters (OCj^)

Parameter Affected: (total monthly labor cost)

ALji = $2,U6i+ of labor

Therefore:

AOCh = $973

The total change in monthly operating cost to this hypothetical program

resulting from the establishment and operation of a direct mail program is

$5,217. This extremely high operating cost is due to the high cost of labor

and materials for direct mail order and sales distribution activities. The

very high direct sales costs are due to the optimistic estimates of direct mail

transactions. The unit cost of operating a direct nail program at this high

level (i.e., 3,500 transactions per month) is $1.^91 per pass sold. Note that

this cost estimate is nearly identical to the minimum unit cost estimated for

direct mail programs in Chapter 5 (see Figure 5-8).

GENERAL OBSERVATIONS ON FARE PREPAYMENT PROGRAM COSTS

This final section of the report presents a siimmary of the principal cost

figures computed as part of this study. In addition, general observations are

presented in how fare prepayment costs are affected and how they can be mini-

mized based on the analyses made in Chapters 3, ^, and 5.
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General Cost Summary

The costs of the 11 transit fare prepayinent programs included in this study-

are summarized in Table 6-10 by transit company size and for all 11 sites com-

bined. Costs per fare prepayment instrument sold, per revenue dollar generated,

and per prepaid trip taken are shown.

Table 6-10

A SUMMARY OF TRA^^SIT FARE PREPAYMENT PROGRAM COSTS — 198

1

Transit
Company Size^

Cost Per

Instrument
Cost Per

Revenue Dollar
Cost Per

Prepaid Trip

Large $0,857 $0,062 $0.02U

Medium 0.U39 O.O3U 0.016

Small 0.136 0.026 0.011

AVERAGE $0,627 $0,055 $0,022

^Transit company size is defined by the number of annual revenue passen-
gers as follows:

• Large transit company: More than 50 million annual revenue passengers
• Medium transit company: 10 million to 50 million annual revenue

passengers
• Small transit company: Less than 10 million annual service passengers

The authors have shown in a recently completed paper that the potential

benefits of transit fare prepayment programs can be between $0.78 and $1.05

per prepaid instrument sold. At these benefit levels, fare prepayment programs

are cost-effective if properly priced to avoid farebox revenue losses since the

potential benefits exceed the costs presented in Table 6-10. However, a con-

scious effort should be made by managers of large fare prepayment programs to

^Armando M. Lago and Patrick D. Mayworm. "The Economics of Transit Fare Pre-

payment Plans." Presented at the 6lst Annual Meeting of the Transportation
Research Board (TRB), Washington, D.C., January I982. This paper was sponsored
by the TRB Committee on Transit Service Characteristics, Mr. James E. Reading,

Chairman.
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reduce costs since there is no technical or operating reason why the unit

costs of large programs should be greater than the imit costs incurred in

mediiua programs. The opportunities for reducing program costs that were

identified in this report are summarized in the section that follows. It is

hoped that by presenting these general observations, transit managers will

be able to implement more efficient policies to reduce operating costs.

General Observations

A transit fare prepayment program consists of a series of unique activities

that involves labor, equipment, and special materials. Some program activities,

such as order delivery, can be performed in several ways depending on the char-

acteristics of the program. A transit manager's job when designing a fare pre-

payment program is to select the method of performing each activity to maximize

the operating effectiveness of the program at minimum cost. This report con-

cludes by presenting the following general observations which suggest how trade-

offs can be made for specific program activities to reduce fare prepayment

program costs.

1. I'lany activities are transaction oriented and thus program operating
costs will increase as sales increase. In addition, most of these
activities exhibit economies of scale because staff become more
productive as more instruments are processed. Large fare prepayment
programs, however, exhibit higher unit costs than medium programs
primarily because of the special costs incurred at large sites that
do not exist in smaller programs, such as advertising and sales com-
mission costs.

2. The costs of a fare prepayment program are definitely affected by the
type of plans selected. For the same number of monthly trips taken,
a weekly pass program will cost twice as much to operate as a monthly
pass program. Also large quantity ticket books are significantly
less expensive to provide than 10-trip ticket books.

3. Staff delivery of fare prepayment plans to sales outlets should only
be used when the travel time and distance between outlets is very
short. A cost effective alternative to staff delivery for many
programs is courier service. Certified mail should be used if less

than 50 fare prepayment instruments are sent to a sales outlet.
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The largest single cosi; of a fare prepayment program is incurred in
the sales of plans to individuals and public and private outlets are
the main methods of sales distribution in a community. Every attempt
should be made to develop a network of sales outlets without paying a

commission on sales. If outlets charge more than two percent of sales
revenues, it may be less expensive for a transit company to operate
its own outlets where the marginal cost is approximately $0.60 per
instrument sold. Direct mail and telephone order progreuns are very
expensive sales distribution methods with marginal costs approaching
$l.i+0 and $2.20 respectively.

The savings obtained by printing fare prepayment plans less fre-
quently can be offset by rising inventory costs. This is especially
true in large fare prepayment programs. In general, however, programs
requiring less than U0,000 instruments per month should have their
plans printed semi-annually or annually if possible. Programs requir-
ing more than 80,000 instruments per month should print their plans
semi-annually or more frequently.

One of the main features of fare prepayment programs is that revenues
are collected in advance of services being delivered. This positive
cash flow reduces the financing requirements of the transit company
and can be a significant amount of money in large fare prepayment
programs. Most of this positive cash flow that results in interest
accruals to the transit company is not received if revenues are not

promptly collected from the sales outlets. In general, monthly pass
revenues should be collected during the first week of the month the

passes are valid or on a weekly basis if the principal fare prepayment
plan is a ticket, token, or punch card.
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APPENDICES

There are two appendices to this report. Appendix A presents the 2h key

parametric cost equations that must be used to compute the costs of operating

a fare prepayment program as described in Chapter 6. Each equation is followed

by the parameter definitions and the standardized costs and values developed

in this report.

Appendix B presents a list of all the case sites and the key individuals

interviewed as part of this research project.
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APPENDIX A

PRINCIPAL PARAMETRIC COST EQUATIONS BY COST CATEGORY

ORDER PREPARATION COSTS

(3.1) Lop = (Nop)(MHop)(Wop)(l + Fj.)

where

:

Lqp = monthly labor cost (dollars) for preparing orders for delivery to
sales outlets

Nqp = number of outlet preparations per month

1.00 hours per outlet preparation where the labor requirements
are exceptionally high

iO.U5 hours per outlet preparation where the labor requirements
MHqp =< are high

)0.25 hours per outlet preparation where the labor requirements
are normal
0.15 hours per outlet preparation where the labor requirements
are low

Wqp = average hourly wage rate for fare clerks

Fj. = fringe benefit rate

(3.2) Eop = (Ec)(Nc) + (E^)(N^)

where:

Eqp = monthly equipment cost (dollars) for order preparation

= monthly equivalent cost per pass counter

N(> = number of pass counter machines employed

E,^ = monthly equivalent cost per token wrapping machine

Ny = number of token wrapping machines employed
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(3.3) Lpp = (Nd)(MHpp)(Wpp)(l +Fj.)

where:

Lpp = monthly labor cost (dollars) for preparing day passes for
on-board sales

N(j = number of days per month day passes are sold

10.50 hours per day vhere the labor requirements are high
0.33 hours per day vhere the labor requirements are normal
0.15 hours per day where the labor requirements are low

Wpp = average hourly wage rate for fare clerk or dispatcher

Fj. = fringe benefit rate

ORDER DELIVERY COSTS

(3.5) L^ = (l/60)(No)(Dt)(W(i)(l + Fr)(Ne)

where:

L(j = monthly labor cost (dollars) of delivering fare prepayment plans
< to sales outlets

;?ja t jj^ = number of outlet deliveries per month

Df =( of the area served is less than 5 miles

ko minutes per outlet in

of the area served is

30 minutes per outlet in

of the area served is

20 minutes per outlet in

of the area served is

'lO minutes per outlet in

of the area served is

|50 minutes per outlet in

of the area served is

35 minutes per outlet in

of the area served is

25 minutes per outlet in
of the area served is

10 minutes per outlet in

of the area served is

average hourly wage rate

greater than 10 miles

T and 10 miles

between 5 and T miles

the radius

the radius

low density sites where the radius
between 10 and 15 miles
low density sites where the radius

^d =

plans to sales outlets.

Fj. = fringe benefit rate

Ng = number of employees per vehicle
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(3.6) Vd = (Md)(MR)

vhere

:

Md

monthly total vehicle cost (dollars) for delivery-

average monthly mileage for delivery

MR =

57.82 cents per mile for a passenger van
35.31 cents per mile for a standard automobile
2U.9I cents per mile for a compact automobile
19.05 cents per mile for a subcompact automobile

(3.T) Ccs = (Ncd)(Ng)(CR) + (CI)

vhere;

'"'CS
~

Ned =

Ns =

CR =

CI =

monthly cost (dollars) for courier service

number of carrier deliveries per month

number of outlet stops per delivery

$5.50 each for 2-5 outlet stops
$U.3T each for 6-10 outlet stops

$3.23 each for II-U9 outlet stops

$2.67 each for over 50 outlet stops

monthly equivalent insurance premium for courier service
The 1981 monthly equivalent premium in Portland is $33.^6.

(3.8) Ccm = ^ (Cei + Cpi + Cc + Cj.)

vhere

:

i=l

^cm ~ monthly cost (dollars) to send fare prepayment instruments to

sales outlets by U.S. Postal Service

^cm ~ total number of packages mailed each month

Cg2. = cost of envelope used in mailing to outlet i

Cpi = cost of first class postage to mail package to outlet i

Cc = certified mail rate

Cj. = return receipt rate
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DIRECT SALES COSTS

Nto

(3.11) Lg = (l/60)(Ws)(l + F^)^ (N3i)(Rgi)

i=l

vhere:

Lg = monthly labor cost (dollars) for selling fare prepayment
plans at transit-operated sales outlets

Wg = average hourly wage rate for sales activities at transit-
operated outlets

Fj. = fringe benefit rate

N^Q = number of transit-operated sales outlets

Ngi = number of monthly transactions at outlet i

^si ~ average time required (minutes) to make each transaction at
outlet i following the schedule presented below in Table 3-21

Table 3-21: AVERAGE TIME REQUIRED PER TRANSACTION

Number of Monthly MINUTES REQUIRED PER TRANSACTION
Transactions at Outlet i Normal Range Standardized Value

(N.,) (R.-! )

less than 5,000 3.0 - l+.O 3.50
5,000 - 10,000 2.3 - 3.0 2.50

10,000 - 20,000 1.8 - 2.3 2.00
more than 20,000 1.5 - 1.8 1.T5

Outlets where many l+.O - T.O 5.00
photographs are taken

Nco Nt

(3.12a) SCp = ^ ^ (CMPj)(Pj)(Nij)

i=l J=l
where

;

SCp = total monthly sales commission (dollars) for percentage rate
commissions

N(,Q = number of commissioned sales outlets

N-(^ = number of different types of fare prepayment plans

CMPj = commission rate (decimal) for fare prepayment plan J

Pj = price (dollars) of fare prepayment plan J

Nij = number of monthly transactions at outlet i for fare prepayment
plan J
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Nco Nt

(3.13a) SCj. = ^ ^ (CMRj)(Nij)

i=l J=l

where

:

SCj. = total monthly sales commission (dollars) for fixed value
commissions

N(,Q = number of commissioned sales outlets

N-t = number of different types of fare prepayment plans

CMRj = commission rate (dollars) per fare prepayment plan J sold

Nij = number of monthly transactions at outlet i for fare prepay-
ment plan J

{3.1k) = (l/60)(Wdm)(l + Fr)(MMdin)(Ndm)

where:

L(jjQ = monthly labor cost (dollars) for direct mail sales

^dm ~ average hourly wage rate for direct mail sales

Fj. = fringe benefit rate

5.0 minutes per transaction for systems with high labor
requirements

MM^jjn =j3«0 minutes per transaction for systems with normal labor

requirements
1.5 minutes per transaction for systems with low labor

requirements

W ~ iii^D^^er of monthly direct mail transactions
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(3.15) MCdm = (Ndm)(Cdm) + [BRM + (Cp + Cps)(Ndm)] + (Ce)(Ndm) +

(Cp)(Ndjii) + (Ndjn)(P)(DR)

where:

W^dm ~ monthly material cost (dollars) for direct mail program

^dm ~ number of monthly direct mail transactions

^dm ~ cost per order form (dollars)

BRM = business reply mail monthly fee, currently at ^kO 7 12 = $3.33

Cp = first class postage cost per mailing

Cpg = cost of postage surcharge for business reply mail service
currently at $0.05

Cg = cost per envelope

, \ ;> P = weighted average cost of a fare prepayment instrument sold
through the direct mail program

DR = financial institution bank card discount rate (service charge
according to the schedule presented in Table 3-31

Table 3-31;

APPROXIMATE BANK CARD DISCOUNT RATE SCHEDULE
FOR DRAFTS WITHOUT PLASTIC - 1981^

SALES DRAFT AVERAGE
Monthly Volume Under $20.01 $35.01 $50.01 $75.01 $101 and

$20 to $35 to $50 to $75 to $100 over

$ 1 - $ 2,500 ^-15% 5.50^ 5.25^ 5.00% h,2% h,25lo

2,501 - 5,000 5.50 5.25 5.00 ii.50 h,23 li.OO

5,001 - 7,500 5.25 5.25 ^.75 k.25 3.75 3.75

7,501 - 12,500 5.25 5.00 U.75 h,25 3.75 3.50
12,501 - 20,000 5.25 5.00 U.50 3.75 3.50 3.50
20,001 - 25,000^ 5.25 k.l5 i>.50 3.75 3.50 3.50

^Without plastic refers to those transactions where credit card imprints are
not taken. Two percent is added to original rate schedule for drafts with
plastic quoted by the Bank of America for the Sacramento Regional Transit.

^Monthly volume above this figure is subject to individual contract negotiation.

Source ; Ecosometrics , Inc. A Comprehensive Demonstration of Distribution
Systems For Transit Fare Prepayment: The Sacramento Regional Transit
Project . Prepared for the Office of Service and Methods Demonstrations,
Urban Mass Transportation Administration, February 198l.
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(3.16) Ltel = (l/60)(Wtel)(l + Fr ) (MMtel ) (Ntel

)

where

:

^tel ~ monthly labor cost (dollars) for telephone sales

W-tel - average hourly wage rate for telephone sales

Fj. = fringe benefit rate

j5«0 minutes per transaction for systems with high labor
I requirements

MMtel =(3'0 minutes per transaction for systems with normal labor

j
requirements

[1.5 minutes per transaction for systems with low labor
* requirements

N-tel = number of monthly telephone transactions

(3. IT) MCtel = (TC) + (Ntel)(Pt)(DR) + (Ce)(Ntel) + (Cp)(Ntel)

where:

MC^el = monthly material cost (dollars) for telephone order program

TC = monthly equivalent telephone installation and service charge

^tel ~ i^^ber of monthly telephone orders

= weighted average cost of a fare prepayment instrument sold by

telephone

DR = financial institution ba^k card discount rate based on schedule
presented in Table

Cg = cost per envelope

Cp = first class postage cost per mailing
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RECORDING AND ACCOUNTING COSTS

(3.21) = + Lrt

where:

(3.21a) L^Yi = (l/60)(Wj,h)(l + Fj. ) (MMj- ) (N^j^ + N^^el)

Nto

(3.21b) Lj-t = (l/60)(Wrt)(l + Ff)^ (Ni)(MMri)

i=l
where:

Lj- = total monthly labor cost (dollars) for recording fare prepayment
sales at transit-operated outlets and at headquarters

^rh ~ monthly labor cost (dollars) for recording fare prepayment sales
at headquarters

Lj-^ = monthly labor cost (dollars) for recording fare prepayment sales
at transit-operated outlets

^rh ~ average hourly wage rate for recording fare prepayment sales at
headquarters

^rt ~ average hourly wage rate for recording fare prepayment sales at
transit-operated outlets

Fj- = fringe benefit rate

Ndm = number of monthly direct mail transactions

^tel ~ number of monthly telephone transactions

N-(^Q = number of transit-operated sales outlets

Nj_ = number of monthly transactions at outlet i

3.10 minutes per transaction when there are less than 500

monthly transactions at headquarters (or at outlet i)

l.yo minutes per transaction when there are 500-1,000 monthly
transactions at headquarters (or at outlet i)

10.90 minutes per transaction when there are 1,000-2,000 monthly

^r(i) ~\ transactions at headquarters (or at outlet i)

.50 minutes per transaction when there are 2,000-5,000 monthly
transactions at headquarters (or at outlet i)

0.33 minutes per transaction when there are 5,000-10,000 monthly
transactions at headquarters (or at outlet i)

jO.25 minutes per transaction when there are more than 10,000
monthly transactions at headquarters (or at outlet i)
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(3.22)

where;

La = (l/60)(Wa)(l + Fj.)(NT - Nob)(MMa)

Lg, = monthly labor cost (dollars) for accounting
fare prepayment sales

Wg^ = average hourly wage rate for accounting and
fare prepayment sales

Fj, = fringe benefit rate

NqIj = number of monthly on-board transactions

NT = total number of monthly transactions

and reconciling

reconciling

monthly transactions
minutes per transact:
monthly transactions
minutes per transact:
monthly transactions
minutes per transact:

monthly transactions
minutes per transact:
monthly transactions
minutes per transact:
monthly transactions
minutes per transact:

monthly transactions

when there are less than 5,000

when there are 5,000-10,000

when there are 10,000-20,000

when there are 20,000-50,000

when there are 50,000-100,000

when there are 100,000-200,000

when there are more than 200,000

(3.23) Lap = (Wap)(l + F,.) (N^) (MHap)

where:

^ap

ap

^ r

m..'ap

monthly labor cost (dollars) for accounting and reconciling
on-board sales of weekend day passes

average hovirly wage rate for accounting and reconciling
on-board pass sales

fringe benefit rate

number of days per month passes are sold on-board transit
vehicles

1.00 hours per day when there are less than 5,000 passes sold

per month
[2.25 hours per day when there are 5,000-2U,000 passes sold per

month
3.50 hours per day when there are more than 2U,000 passes sold

per month
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DESIGN COSTS

(U.l)

vhere:

D =

Npd

(1/1000) ^2 (NPi)(DCi)

D =

Npd =

NPi =

DC,- =

i=l

average monthly cost (dollars) for designing pass plans

number of prepayment plans that incur significant design costs

average monthly volume printed of prepayment plan i

standardized design cost per thousand instr\iments printed
of prepayment plan i folloving the schedule presented in

Table k-2

Table h-2

STANDARDIZED DESIGN COSTS PER THOUSAND PRINTED
FOR IN-HOUSE AND OUTSIDE DESIGNS - I98I

IN-HOUSE DESIGNS OUTSIDE DESIGNS

Average Monthly Standardized Cost Average Monthly Standardized Cost
Volume Printed (DCi) Volume Printed (DCi)

Less than 10,000 $2.70 Less than 10,000 $U.6o
10,000 - 30,000 1.90 10,000 - 30,000 2.90
30,000 - 60,000 1.10 30,000 - 60,000 1.80
60,000 - 100,000 0.60 60,000 - 100,000 1.10

100,000 - 200,000 0.20 100,000 - 200,000 0.60
More than 200,000 0.10 More than 200,000 o.i+o
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PRINTING COSTS

{k.2) PC =(1/1000)^ (Si)(PRij)/(PFi)

i=l

where:

PC = total average monthly cost (dollars) for printing all fare
prepayment plans

N't = total number of different fare prepayment plans

Si = size of printing order for fare prepayment plan 1

PRj^j = standardized printing cost per thousand instruments of fare

prepayment plan i at printing volvune j as given in Table U-IT

PF^ = nvimber of months between printing orders for fare prepayment
plan i

Table U-IT: STANDARDIZED COSTS FOR PRINTING DIFFERENT FARE PREPAYMENT PLANS - I98I

STANDARDIZED COSTS BASED ON ORDER SIZE (PRij)
(cost per thousand printed)

Size Monthly, Weekly, Day and Ticket Punch Tokens^
of Semester Weekend Books Cards

Order Passes Passes

Less than 10,000 $120 $90 $250 $62 $96
10,000 - 30,000 60 90 87 38 92
30,000 - 50,000 1+0 90 50 22 90
50,000 - 100,000 32 UO 30 12 82

100,000 - 200,000 25 2k 20 T 75
200,000 - 500,000 25 Ik 20 T 75
500,000 - 1,000,000 25 9 20 T 75

1,000,000 - 2,000,000 25 5 20 T 75
More than 2,000,000 25 2 20 7 75

STANDARDIZED COSTS NOT BASED ON ORDER SIZE (PR^)

Printed Item Cost Per Thousand Printed

Multiple-Trip Strip Tickets $25
Tickets Sold in Rolls 3

Sticker & Stamps: High Cost 3k

Medium Cost 20

Low Cost 6

Identity Cards 20

Tourist Passes 10

^Costs are for O.98U inch diameter brass tokens only. See Table U-I3 for

costs for other token sizes.

A-11



INVENTORY COSTS

(i4.3) IC = (SV) ^ (lSi)/(lRi)

where;

i=l

IC = monthly inventory cost (dollars) for storing fare prepayment
plans

SV = value of storing fare prepayment (dollars per cubic foot per
month). In this study, SV = $0.06/cu ft. /month

N-(; = total number of different fare prepayment plans

ISj_ = inventory stock defined as the maximum number of fare prepayment
instruments on hand at any one time, vhere:

/Si, or the size of the printing order of fare prepayment

I
plan i for conventional plans excluding tokens, tickets

j in rolls, and stamps;
ISj_ =(0.25 Si, or a quarter of the size of the printing order

I of fare prepayment i for tickets in rolls and stamps

\Nts» actual number of tokens in stock

IRi = inventory space requirement computed in instruments per cubic
foot using the standardized values presented belov in Table h-20

Table k-20: STANDARDIZED INVENTORY REQUIREMENTS

Fare Prepayment Plan and NUMBER OF INSTRUMENTS PER CUBIC FOOT
Efficiency of Space Normal Range Standardized Value

Utilization (iRi)

CONVENTIONAL PLANS
High Efficiency 2h0 - 290 265

Normal Efficiency 200 - 2k0 220

Low Efficiency 100 - 200 150
. DAY PASSES * N.A. 7,000
TOKENS N.A. lit ,000
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ADVERTISING COSTS

ik.k) "
X] (Ni)(ARi)

i=l

where:

AC = total monthly advertising cost (dollars)

Ng^ = number of different fare prepayment plans being advertised
each month

= number of monthly sales of fare prepayment plan i

ARj^ = standardized advertising cost as given in Table k-2h

Table h-2k: STANDARDIZED COSTS FOR ADVERTISING FARE PREPAYfvffiNT PROGRAMS - I98I

Monthly Sales Volume
MONTHLY COST PER INSTRUMEI^T SOLD

Normal Range Standardized Cost
(AR,)

Less than 10,000 More than $0.60 $0.80
10,000 - 30,000 o.i+0 - 0.60 0.50

30,000 - 50,000 0.33 - o.i+o 0.3T
50,000 - 100,000 0.20 - 0.33 0,2k

100,000 - 200,000 0.12 - 0.20 0.15
More than 200,000 Less than 0.12 0.10

ADMINISTRATIVE COSTS

(U.5) Lad = (Wad)(l + F^){ADR)

where:

^ad ~ nio^ithly labor cost (dollars) for administering a fare prepayment
program

^ad ~ average hourly wage rate for program administration

Fj- = fringe benefit rate

ADR = monthly labor requirement in man-hours based on standardized
values presented in Table U-2T
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Table h-21

STANDARDIZED VALUES OF LABOR REQUIRED FOR

FARE PREPAYMENT PROGRAM ADMINISTRATION

Fare Prepayment Program MONTHLY MAN HOURS
Size and Characteristics Normal Range Standardized Value

(ADR)

Companies With Program Expansion
Large Programs 200 - 300 250
Medixim Programs 100 - 200 150
Small Programs 50 - 100 75

Companies Without Program Expansion
Large Programs kO - 60 50
Medium Programs 20 - I4O 30
Small Programs 1-20 10

GENERAL OVERHEAD COSTS

(i4.8) OCt = (ORt)(Ls + Lrt)

vhere:

OCt monthly overhead cost (dollars) for operating all transit-
operated sales outlets

OR-t = overhead rate for transit-operated sales outlets defined as

the ratio of overhead costs to labor costs, (a standardized

value of 0.20 is applied in this study)

Lg = monthly labor cost (dollars) for selling fare prepayment plans

at transit-operated sales outlets as defined in equation (3*11)

Lj-t = monthly labor cost (dollars) for recording fare prepayment sales

at transit-operated sales outlets as defined in equation (3 •21b)
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{k.9) OCh = (ORh)(Lh)

where

:

OC^ = monthly overhead cost (dollars) for operating a fare prepayment
program at transit company headquarters.

ORjj = overhead rate for transit company headquarters defined as the
ratio of total administrative materials, supplies, and other
expenses, to total non-operating administrative labor

= total monthly labor cost (dollars) for operating a fare prepay-
ment program at transit company headquarters, including the
labor cost of order preparation for public outlets and on-board
sales, staff delivery, direct mail and telephone programs,

recording and accounting, plan design, advertising, administra-
tion, and other miscellaneous labor activities.
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APPENDIX B

CASE SITES PARTICIPATING IN STUDY
(Listed Alphabetically)

CINCINNATI, OHIO

Queen City Metro
6 East kth Street
Cincinnati, Ohio 1^5202

(513) 62I-9U5O

LOS ANGELES, CALIFORNIA

Southern California Rapid
Transit District

1^25 South Main Street
Los Angeles, California 90013
(213) 972-6000

DATE OF INTERVIEW: l^y I9, 198I
PERSONS INTERVIEWED:

Ms. Rita Potts - Director of Marketing
Mr. John Lorah - Director of Finance
Mr. Paul Rauf - Fare Systems Manager

DATES OF INTERVIEW: June 10, 15-l6, I98I

PERSONS INTERVIEWED:
Mr. Ron Johnson - Marketing Analyst
Mr. Boyd Emrick - Acting Prepaid Program Manage
Mr. Cornelia Ward - Advertising Manager
Ms. JoAnn Grant - Marketing & Communications

Representative
Ms. Isabelle Paskas - Production Coordinator

NORFOLK, VIRGINIA

Tidewater Regional Transit
P.O. Box 660
Norfolk, Virginia 23501
(80U) 627-9291

PHILADELPHIA, PENNSYLVANIA

Southeastern Pennsylvania
Transportation Authority

200 West Wyoming
Philadelphia, Pennsylvania 191^0
(215) 57M300

DATE OF INTERVIEW: May 15, I98I
PERSONS INTERVIEWED:

Mr. Lee Carlson - Finance Manager
Mr. Rod Ghearing - Director of Marketing

DATE OF INTERVIEW: July lU, I98I
PERSONS INVERVIEWED:

Mr. William Boone - Manager of Rates and
Ridership

Mr. Jules Cook - Operating Analyst
Mr. Joseph Thompson - Manager of Passenger

Receipts
Mr. Wayne Smith - Senior Accountant

PORTLAND, OREGON

Tri-County Metropolitan
Transportation District of
Oregon

I1OI2 S.E. ITth
Portland, Oregon 97202
(503) 238-U915

DATE OF INTERVIEW: June 2h , I98I
PERSONS INTERVIEWED:

Ms. Lana Nelson - Senior Manager of Customer
Analysis

Mr. Douglas Wentworth - Director of Manage-
ment Information and
Analysis

Mr. Gerald Fox - Manager of Self-Service Fare
Project
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RICHMOND, VIRGINIA

Greater Richmond Transit
Company

101 S. Davis Avenue
P. 0. Box 27323
Richmond, Virginia 23261
(80i+) 358-3871

SACRAMENTO, CALIFORNIA (Demonstration Site)

DATE OF INTERVIEW: April 2, I98I
PERSON INTERVIEWED:

Mr. Jack Henderson Jr. - Director of Finance

Sacramento Regional Transit
District

P. 0. Box 2110
Sacramento, California 95810
(916) 1+Ui+-7591

ST. PAUL, MINNESOTA

Metropolitan Transit Commission
160 E. Kellogg Blvd.

St. Paul, Minnesota 55101
(612) 221-0939

Data from the UMTA/SMD demonstration described
in Systan, Inc. Sacrsimento Transit Fare Prepay-
ment Demonstration , I98O. The Systan data was
augmented with information from communications
with Ms. Beth F. Beach, Fare Prepayment Manager,
and Ms. Delana James, Assistant Fare Prepayment
Manger.

DATES OF INTERVIEW: May 8, 1981; June 30, I98I
PERSONS INTERVIEWED:

Mr. Ralph Allison - Director of Marketing
Mr. George Powell - Supervisor of

Convenience Fares
Ms. Claire Lewis - Senior Graphic Designer

SEATTLE, WASHINGTON

Municipality of Metropolitan
Seattle

• 821 2nd Avenue
Seattle, Washington 98IOU

(206) hkl-6666

DATE OF INTERVIEW: June 26, I98I
PERSONS INTERVIEWED:

1^. Raymond Shea - Supervisor of Market Planning
Ms. Jane Dye - Marketing Research Analyst
Ms. B.J. Carol - Supervisor Customer Assistance

Office
Mr. James Munson - Senior Accountant

TUCSON, ARIZONA (Demonstration Site)

SunTran
P.O. Box 27210
Tucson, Arizona
(602) 623-i+301

85736

WILMINGTON, DELAWARE

Delaware Authority for Regional
Transit

1 South Monroe Street
Wilmington, Delaware I98OI
(302) 658-8960

Data from the UMTA/SMD demonstration described
in numerous technical memoranda prepared by
Systan, Inc. The Systan data was augmented
with information from communications with Mr.

Gayland Simpson, Demonstration Project Manager

DATE OF INTERVIEW: July 17, I98I

PERSONS INTERVIEWED:
Mr. Stephen Welch - Manager of Market Development
Ms. Elsie Stant - I4anager of Customer Relations
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